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CHAPTER I. INTRODUCTION 
Rapid economic growth and an increasing population since the 1960s 
have led to a significant structural change in food consumption and pro­
duction in Taiwan. As incomes have increased, Taiwanese food consumption 
has increasingly shifted toward animal protein and away from cereal prod­
ucts. Pork is the most important among meats consumed in Taiwan. Never­
theless, poultry meat consumption has been growing dramatically. Cul­
tural and religious prohibitions have slowed the growth of beef and dairy 
consumption. To meet the growing demand for meat, specialized, large-
scale livestock farms have been introduced to reduce production costs 
and boost profits. To foster development of the cattle industry, the 
Taiwanese government has provided production subsidies to beef producers 
and has implemented a number of programs to improve the quantity and qual­
ity of live animals. This strategy, however, contrasts sharply with the 
extensive import supply controls and price stabilization scheme adopted 
by the Japanese to support their cattle producers. To balance domestic 
pork demand and supply and stabilize the domestic pork price, the govern­
ment frequently restricts pork exports. The poultry industry is rela­
tively free of government controls. 
Problem Statement 
Government intervention in livestock markets has become a contro­
versial issue in Taiwan. Opponents charge that the policy of restricting 
pork export whenever the government deems the action necessary has led to 
a drop in pork prices on Taiwan over time, benefiting pork consumers but 
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cutting deeply into the profitability of hog production. Consequently, 
there is growing pressure to liberalize pork exports. 
Similarly, opponents contend that the large imports of frozen beef, 
subsidized by the Australian government, that have been dumped into Taiwan 
since 1975, have led to a sharp decline in the domestic price of beef 
and in cattle inventories. Taiwanese cattle producers have requested 
that the government impose restrictions on beef imports such as a quota 
or an import surcharge. 
Recently, a large trade deficit has been an important economic and 
political issue in the United States. Taiwan enjoys an enormous trade 
surplus of about $17 billion (1987) with the United States. As one remedv 
to reduce this trade imbalance between the U.S. and Taiwan, the U.S. 
government has applied a great deal of pressure on Taiwan to reduce the 
import tariff rate for U.S. beef. Since 1900, the tariff of beef imoorts 
from U.S. has been subject to a special tariff (NT $23.B/kg) which is 
lower than that from other countries such as Australia and New Zealand 
(NT $30/kq). The Taiwanese government has proposed that a free trade 
area between the U.S. and Taiwan be created. If adapted, this prooosal 
\ 
could completely eliminate this tariff on U.S. beef and significantly 
increase the competitiveness of U.S. beef in Taiwan. 
Owing to the scarce domestic production and the large demand for 
corn and soybeans, Taiwan relies heavily on corn and soybean imports 
to meet the livestock feed requirements. Imports have accounted for 
about 85-95 percent of feedgrain use in Taiwan since 1980. Because more 
than 90 percent of all corn and soybeans are used as feed in the chicken. 
3 
hog, and dairy industries, those farmers are particularly concerned about 
the reliability of import supplies and the levels of import prices of 
corn and soybeans. 
These issues raise a number of important questions: 
1) If the government imposed a beef import quota in response to 
growing pressure, how would the farm prices of cattle, the 
retail price of beef, and beef production and consumption be 
affected? What effect would such a policy have on the pork 
and poultry industries in Taiwan? 
2) How much of an advantage does the special lower import tariff 
provided to U.S. beef imports? 
3) If a free trade region between the U.S. and Taiwan was estab­
lished, how would the U.S., New Zealand, and Australia market 
shares and beef imports be affected? 
4) To what extent has the pork export restriction policy affected 
the farm price of hogs, the retail price of pork, and pork 
production and consumption? 
5) If the U.S. embargoed its exports of feedgrain leading to a 
significant rise in the Taiwanese prices of corn and soybeans, 
how would the corn, soybean, and livestock industries of Taiwan 
be affected? 
The focus of this study is on the evaluation of the answers to these 
and other questions related to the feed-livestock industry of Taiwan. 
In particular, the study analyzes the effects of current policies in 
the Taiwanese feedgrain and livestock sectors and evaluates the effects 
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of a number of policies related to the policy issues raised in this Chap­
ter . 
Literature Review 
Livestock markets are usually analyzed by either a "partial" or 
"general" model. A partial model is defined as one which emphasizes 
only one or more sectors in the livestock market. A more general model, 
on the other hand, investigates not only the interrelationships among 
livestock markets such as the cattle and beef market, the hog and pork 
market, and the chicken and chicken meat market, but also the interactions 
between the livestock and feedgrain sectors. 
A number of studies of Taiwanese livestock markets have been done. 
However, only two have attempted an empirical analysis of those markets 
and will be reviewed. A few useful studies of the livestock markets 
in other countries will also be reviewed. These include studies by Trvfos 
(1974), Jarvis (1974), Freebairn and Hausser (1975), Martin and Haack 
(1977), Rucker, Burt, and LaFrance (1984), and Williams (1985). The 
general models developed by Arzac and Wilkinson (1979) and Offutt and 
Blandford (1984) will also be reviewed. A number of these non-Taiwanese 
studies will be useful in helping to specify an analytical model of the 
Taiwanese livestock industry. 
Chang and Ko (1980) analyzed the Taiwanese hog market using a quar­
terly model containing just two equations: total hog supply and total 
hog demand. Total hog supply was specified as a function of a lagged 
dependent variable, a fifth-order lagged real farm price of hogs, a 
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fifth-order lagged real feed price, and seasonal dummy variables. Total 
hog demand was represented as a function of the real national income, 
the real retail price of pork, lagged total hog demand, and seasonal 
dummy variables. Unfortunately, the author used ordinary least squares 
in estimating the coefficients of the behavioral equations which would 
introduce bias into the estimate of the coefficients. Unfortunately, 
farm and retail prices were exogenous to the model. The interrelationship 
between the hog and pork markets was also ignored. 
Peng (1981) constructed a monthly simultaneous model to simulate 
the effects of the Taiwanese hog price stabilization policy. The model 
includes four behavioral equations: hog production, hog slaughter, hog 
farm price, and pork demand. Combining time series and a structural 
econometric model, the number of hogs slaughtered was expressed as a 
function of lagged hogs slaughtered (third-order autoregressive), lagged 
farm price of hogs (first- and twelfth-order), lagged farm price of feed 
(twelfth-order), and seasonal dummy variables. In the pork demand equa­
tion, the retail price was represented as a function of first- and second-
order lagged dependent variables (second-order autoregressive), per capita 
pork consumption, per capita disposable income, the retail price of 
chicken, per capita fish consumption, and the current farm price of hogs. 
The farm price of hogs was specified as a function of current and first-
order lagged farm price of hogs and male farm wage. The system was esti­
mated by three-stage least squares. 
Although an improvement over Chang and Ko, the Peng model did not 
account for livestock slaughter demand and ignored the effects of 
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Taiwanese pork exports on livestock markets. Also, the model did not 
include the cattle, chicken, or feed sectors of the Taiwanese agricultural 
system. Finally, incorporating the farm price of hogs as an explanatory 
variable into the pork demand equation seemed inappropriate because pork 
demand is derived from utility-maximizing consumers. Consumers would 
be little concerned about the farm price of hogs. 
Tryfos (1974) developed a model to explain Canadian cattle supply 
and inventories. He used a partial adjustment model for livestock in­
ventory. The model, however, concentrated only on the supply side of 
the Canadian beef industry. 
Jarvis (1974) provided an econometric model of the Argentine cattle 
sector based on a theoretical microeconomic framework in which cattle 
were treated as capital goods and cattle ranchers as portfolio managers. 
The study suggested that an increase in heifer and steer prices provides 
an incentive to hold heifers and steers to heavier weights. Also, a 
higher calf price leads cow-calf operators to hold back more heifers 
from slaughter. The economic model developed by Jarvis demonstrated 
the impact of various parameter changes, such as changes in the price 
of beef, the cost of inputs, and the rate of interest, on the capital 
value of animals of different ages and sexes. Jarvis also demonstrated 
that the equations for slaughter and average slaughter weight in an econo­
metric model of a livestock market should be disaggregated by animal 
categories to obtain a more clear understanding of producer behavior 
and improved estimates of future beef output. The empirical results 
suggested that the short-run price response of slaughter was negative 
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and that the long-run price response was positive. Jarvis considered 
only slaughter supply, however. Slaughter demand was ignored and the 
slaughter price was treated as exogenous, possibly biasing the estimated 
coefficients. 
Freebairn and Hausser (1975) studied the effects of changes in the 
level of U.S. livestock industry. Their econometric model explained 
the consumption, production, inventory, and retail and farm prices of 
fed beef, other beef, pork, and poultry. Observations for the period 
1956 through 1971 were used to estimate the parameters of eguations. 
Equations with two or more current endogenous variables were estimated 
by a three-stage least squares procedure and other equations by ordinary 
least squares. Both the equations for pork production and inventory 
of sows had a similar specification to those for other beef production 
and beef inventory. They calculated dynamic multipliers to measure the 
effects of an increase in U.S. beef imports on the endogenous variables. 
The study, however, ignored the effects of the feedgrain sector and the 
role of slaughterers in the livestock industry. 
Martin and Haack (1977) developed a model of North American beef 
supply responses in which five equations reflecting the sequential de­
cisions made by cow-calf and feedlot operators were estimated. In their 
model, both the average carcass weights and the price of stocker calves 
were expressed as functions of the lagged price of steers and feed. 
The breeding herd inventory was mainly explained by the lagged price 
of stocker calves. Heifer and steer slaughter was hypothesized to be 
related to lagged steer and feed prices and to the lagged breeding 
inventory. Cow and bull slaughter was soecified to depend on lagaed 
stocker prices and the size of herd. 
Arzac and Wilkinson (1979) developed a quarterly, econometric model 
of the United States livestock and feed grain markets. The model, con­
tained 42 equations which explained the demand and supply for fed and 
nonfed beef, pork, chicken, and corn and the role of prices in clearing 
the market for each commodity. Structural equations were estimated by 
ordinary least squares and two-stage least squares procedures. To measure 
the simulation accuracy of the model, the econometric model and fourth-
order autoregressive model were compared on a root-mean-squared error 
criterion. The results indicated that the econometric model oerformed 
better than the autoregressive model for 22 out of 32 endogenous vari­
ables. Dynamic multipliers were calculated to evaluate the effects of 
changes in corn exports, beef imports, government grain stocks, corn 
yield, consumer income, and the support price for corn on producer and 
retail prices and acreage planted. The model, however, ignored slaughter 
demand in live animal markets. 
Rucker, Burt, and LaFrance (1984) constructed an econometric model 
of cattle inventories for the post-World War II period. In their model, 
rational lags on the U.S. average price received by farmers for calves 
and the ratio of fed beef to corn price at Omaha were used as primary 
explanatory variables in the inventory equations. To reduce the problems 
of using the same data both to select an appropriate model and to estimate 
the associated parameters, the specification of the beef breeding herd 
inventory and total beef cattle inventory for a region (the state of 
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Montana) was utilized as an inference for the entire U.S. inventory model. 
The statistical estimation approach adopted was a NSDE (nonstochastic 
difference equations) with and ARMA (autoregressive/moving average) dis­
turbance. The approach partitioned the systematic part of the regression 
equation into strictly nonstochastic and stochastic components to lead 
to a more parsimonious model. Although the model performed well, the 
study considers only cattle inventory behavior. 
Offutt and Blandford (1984) examined the impact of corn imports 
by the Soviet Union on the U.S. feed/livestock sector using an econometric 
model. The model was annual, except for the hog production sector which 
was semiannual, and estimated over the period 1961/62 to 1978/79. The 
authors assumed that U.S. corn exports were endogenous and corn exports 
by other countries were exogenous. The equilibrium corn price was detei— 
mined endogenously with the world market clearing condition. The model 
contained 53 equations of which 35 were estimated behavioral equations 
and 18 were identities. All behavioral equations were estimated bv or­
dinary or generalized least squares. To evaluate the effects of actual 
and alternative Soviet import behavior, a dynamic simulation analysis 
was performed. Although the model considered the feed grain sector, 
however, it ignored the slaughter demand equation. 
Williams (1985) analyzed Japanese livestock markets and policy using 
a 48-equation econometric model which was divided into three blocks: 
the native (Wagyu) and dairy cattle and beef sector, the hog and pork 
sector, and the chicken and chicken meat sector. The behavioral equations 
were estimated by a two-stage least squares procedure using annual data 
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for 1962 to 1982. The study measured the impacts of current and alterna­
tive Japanese beef policies (e.g., complete liberalization of imports, 
a deficiency payment scheme, an import tax, and phased liberalization 
of imports) on the Japanese livestock industry. Although including a 
slaughter demand equation derived from profit-maximizing slaughterers, 
the model did not integrate the feed sector into the analysis. 
Most of these studies, other than Arzac and Wilkinson and Qffutt 
and Blandford, failed to integrate the livestock and feed industries 
into the analysis, thereby ignoring the important sectoral interaction 
effects. Because feed is a major component of livestock production costs, 
treating feed price as exogenous is inappropriate. Also, these studies 
generally ignored the profit-maximizing behavior of slaughterers in live 
animal markets. Generally, once consumer meat prices are determined 
through supply and demand interaction in meat markets, the farm prices 
would be also determined through a price linkage equation of some type. 
These specifications oversimplify slaughterers' profit-maximizing be­
havior. Slaughter demand can be specified as a function of farm and 
retail prices (cost and revenue for slaughterers). The present study 
will develop a general model of Taiwanese livestock markets in which 
supply and demand in all relevant sectors (e.g., cattle and beef, hog 
and pork, chicken and chicken meat, corn, and soybeans) are simultaneously 
determined. The study will utilize the model to analyze the impacts 
of current and alternative Taiwanese beef and pork policies on Taiwanese 
markets. 
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Objectives 
The purpose of this study is to evaluate the impact of current and 
alternative Taiwanese policies on Taiwanese livestock and meat markets, 
imports and exports of meat, and imports of corn and soybeans. Specific 
objectives include the following; 
1) Analyze the economic structure and characteristics of the Tai­
wanese feed and livestock industries as background to later 
empirical analysis. 
2) Develop an econometric model for Taiwanese livestock and feed 
grain industries with submodel for the cattle and beef sector, 
the hog and pork sector, the chicken and chicken meat sector, 
the corn sector, and the soybean sector that include the fal­
lowing as endogenous variables: farm prices, retail prices, 
consumption, production, inventories, exports, and imports 
in each sector. 
3) Use the model to dynamically simulate the impacts of current 
and alternative policies including the following: (a) a beef 
import quota (i.e., a continuation of the import quota suspended 
in 1972, (b) an increase in the special import tariff on U.S. 
beef to the level paid by other beef exporters, (c) an elimina­
tion of the special tariff on U.S. beef imports (as a result 
of a free trade area between the U.S. and Taiwan), (d) a re­
striction (quota) on exports of pork, and (e) an increase in 
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livestock feed costs in Taiwan as a result of a U.S. feedqra 
export embargo. 
Draw policy implications from the empirical results. 
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CHAPTER II. THE TAIWANESE LIVESTOCK INDUSTRY: 
ECONOMIC STRUCTURE AND POLICY INTERVENTIONS 
Introduction 
This chapter gives a brief description of the structure and charac­
teristics of Taiwanese livestock industry and related government policies 
as background to a quantitative analysis in later chapters.^ 
Although agriculture's contribution to the overall economy of Taiwan 
has declined over time, the contribution of the livestock industry has 
grown. The product value of hogs, poultry, and eggs are currently among 
the top 10 contributors to Taiwan's gross agricultural product. The 
output of chicken has grown at a much faster rate than that of hogs or 
cattle, increasing from about 3% of the total value of agricultural pro­
duction in the 1950s to about 8% in 1985 (Table 2.1). At the same time, 
the per capita consumption of meat increased from about 18 kg in 1953 
to about 52 kg in 1984. As with production, chicken meat consumption 
also has grown at a much faster rate than that of pork or beef. 
Hog and Pork Industry 
Hogs are the most important segment of the livestock industry in 
Taiwan. Before 1986, the agricultural product value of hogs has been 
second only to that of rice. However, it jumped to the first place in 
*A more detailed description of Taiwanese livestock industry was 
presented by Gong and Williams (1986). 
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Table 2.1. Taiwan: Hog Production, 1965-1986 (Taiwan 
Agricultural Yearbook, various issues) 
Ending Inventory 
Grand Breeding Meat Number Death 
Year Total Hogs Hogs Born loss slaughter 
1000 head 
1965 2,935.5 219.6 2,715.9 2,983 .0 69 .9 2,694 .9 
1966 3,110.1 224.9 2,885.1 3,284 .2 73 .3 3,016 .0 
1967 3,002.7 196.0 2,806.7 3,411 .6 83 .5 3,439 .8 
1968 3,010.6 208.3 2,802.3 3,594 .8 75 .5 3,528 .9 
1969 3,048.5 210.5 2,838.0 3,809 .4 98 .9 3,634 .2 
1970 2,900.7 196.0 2,704.7 4,251 .9 96 .8 4,319 .8 
1971 3,078.5 250.3 2,828.2 4,652 .3 96 .2 4,374 .8 
1972 3,831.3 • 258.1 3,473.2 5,701 .6 143 .8 4,537 .3 
1973 3,637.9 284.7 3,353.2 5,904 .5 165 .4 5,803 .7 
1974 2,808.6 253.8 2,554.8 4,485 .9 131 .9 5,079 .5 
1975 3,314.8 306.2 3,008.5 4,907 .4 124 .9 4,224 .7 
1976 3,676.4 330.6 3,345.8 6,086 .3 142 .4 5,582 .7 
1977 3,760.5 336.1 3,424.4 6,493 .6 179 .1 6,197 .4 
1978 4,322.2 409.3 7,337.3 6,978 .1 200 .5 6,204 .5 
1979 5,417.7 518.0 4,899.7 8,780 .9 235 .4 7,427 .6 
1980 4,820.2 448.7 4,371.5 6,754 .5 253 .8 6,955 .6 
1981 4,825.9 437.0 4,388.9 7,223 .9 249 .9 6,975 .0 
1982 5,182.5 532.8 4,649.7 7,391 .9 260 .9 6,786 .8 
1983 5,888.2 711.7 5,176.5 8,696 .7 396 .8 6,889 .1 
1984 6,569.3 763.4 5,910.6 10,639 .2 443 .8 7,229 .0 
1985 6,674.0 763.4 5,910.6 10,986 .4 500 .5 7,634 .5 
1986 7,057.1 780.1 6,277.1 11,541 .1 622 .0 6,971 .0 
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1986. Hogs accounted for 14% of total farm product value in 1951 and 
25% in 1986. 
HOP Production 
The successful control of hog cholera and the importation of suoerior 
Berkshire hogs and some government programs such as integrated swine 
production, artificial insemination, and feed inspection were the main 
factors responsible for the rapid increase in the hog pooulation from 
2,871,200 head in 1954 to 7,057,100 in 1986 (Table 2.1). 
The hogs in Taiwan can be divided into three general categories: 
native hogs, western hogs, and hybrid hogs. Native and western hogs 
were introduced from Mainland China and the United States, respectively. 
The hybrid hog is a hybrid of native and western hogs. Before 1973. 
hybrid hogs accounted for over 90% of the total hog pooulation. Recentlv, 
however, the trend has been toward western hogs due to their faster 
growth, higher feeding efficiency, low fat proportion, and higher meat 
yield. By 1979 the hybrid share of total hog numbers had drooped to 
40% while the western hog share reached nearly 60%. 
Hog Production Costs 
Feed has become a major and increasing component of hog production 
costs in Taiwan as the use of formula feeding has increased. Feed now 
accounts for over two-thirds of the cost of hog production. During the 
1960s, mixtures of rice bran, fresh sweet potatoes, and potato vines 
were commonly used as feed. In 1972, formula feed accounted for onlv 
19% of feed cost. In 1985, however, formula feed accounted for about 
16 
67% of total costs in the production of hogs. 
Production Scale 
In the 1950s and 1960s, hog raising was the main sideline industry 
in the rural areas of Taiwan. Most farmers raised 3 to 5 hogs in their 
backyard and used hog manure as a crop fertilizer. The production cost 
of raising hogs was not much of a concern and their use was mainly as 
a store of value. Hog farms during this period were generally small-
scale, inefficient, and insensitive to market price. In contrast, modern 
hog farms in Taiwan are typically large-scale with more efficient raising 
and management techniques which has transformed the rural swine industry 
into a thriving commercial enterprise. 
At the end of 1973, hogs raised on small hog farms (raising 1 to 
99 head) accounted for nearly 80% of total hogs (Table 2.2). By 1986, 
however, only 10% of all hogs were raised in small herds. Similarly, 
the share of small hog farms (raising less than 100 head) relative to 
total hog farms dropped to 80% in 1986 from nearly 100% in 1973. Thus, 
about 90% of all hogs in Taiwan are raised on 20% of the hog farms (over 
100 head per farm). Many noncompetitive small hog producers have with­
drawn from the industry due to escalating production costs. As a con­
sequence, the number of hog farms has been declining and the number of 
hogs per farm has increased over time. 
Hog Marketing and Slaughter 
Before the introduction of a hog carcass transaction system to north­
ern Taiwan in 1972, all hogs were marketed live. In the absence of 
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Table 2.2. Taiwan: Production Scale in Hog Industry, 
1973-1986 (Taiwan Agricultural Yearbook, 
various issues) 
Scale Year Hog Farms 
Share of 
Total 
Hog Farms 
Hogs on 
Farms 
Share of 
Total Hogs 
number % 1000 head % 
1 to 
99 hd 
1973 
1986 
441,965 
57,860 
99.54 
79.92 
2,857 
734 
78.53 
10.40 
100 to 
199 hd 
1973 
1986 
1,302 
5,825 
0.29 
8.05 
176 
809 
4.85 
11.46 
200 to 
299 hd 
1973 
1986 
339 
2,818 
0.08 
3.89 
81 
689 
2.25 
9.76 
300 to 
499 hd 
1973 
1986 
239 
3.041 
0.05 
4.20 
90 
1,174 
2.48 
16.64 
500 to 
999 hd 
1973 
1986 
98 
2,186 
0.02 
4.40 
67 
1,532 
1.86 
21.09 
1.000 to 
1,999 hd 
1973 
1986 
l-f  
427 
0.02 
0.59 
364® 
575 
10.03 
8.15 
2.000 to 
2,999 hd 
1973 
1986 
_b 
184 
__b 
0.25 
__b 
547 
__b 
7.75 
over 
3,000 hd 
1973 
1986 
__b 
52 
__b 
0.07 
__b 
997 
__b 
14.13 
^Including the number of farms which raised over 2000 
head. 
^Not reported. 
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objective and scientific standards of measuring the dressed weight pei— 
centage and the carcass grade from live animals, live hog transactions 
had been usually marred by quarrels and disputes. In order to solve 
these problems, a hog carcass transaction system was introduced by the 
government and put into effect on March 5, 1972. 
The hog marketing channels in Taiwan can be divided into three main 
flows: 1) the indirect flow from producer to end user through the live­
stock market, 2) the direct to retail flow, and 3) the direct to meat 
processor to end user flow. In the past, since most hog farms were small, 
the hog marketing channel was dominated by retailers or butchers. In 
recent years, the share of hogs marketed through livestock markets of 
farm cooperative associations has been gradually increasing due to the 
rapid growth of large scale hog farms. 
The price margin of hogs between the retail level and the farm has 
increased dramatically over the last two decades, mainly as a result 
of the government's restriction on the number of hog retailers (Table 
2.3). 
The increasing pork margin has induced an increase in hog slaughter 
from about 0.9 million head in 1950 to nearly 10.5 million head in 1986. 
In addition to an increase in hog slaughter, an improvement in pork 
processing and hog feeding technology has also led to a large increase 
in pork production. The average hog carcass slaughter weight has 
increased from 60 kg per head in the early 1960s to 82.5 kg per head 
in 1986 (Table 2.4). 
19 
Table 2.3. Taiwan: Retail to Farm Price Margin of Hogs, 
1964-1986 (Taiwan Agricultural Price and Costs 
Monthly, various issues) 
Farm Retail Price Ratio of Margin 
Year Price Price Margin to Retail Price 
NT$/kg NT$/kg NT$/kg •/. 
1964 20.19 37.21 16.93 45.50 
1965 20.41 37.00 16.59 44.84 
1966 19.93 38.22 18.92 47.85 
1967 19.83 39.27 19.44 49.50 
1968 22.37 41.67 19.30 46.32 
1969 20.39 43.24 22.85 52.84 
1970 20.22 43.19 22.97 53.18 
1971 23.03 46.95 23.92 50.95 
1972 24.68 50.69 26.01 51.31 
1973 27.15 65.81 38.66 58.74 
1974 39.02 77.87 38.85 49.89 
1975 49.85 96.45 46.60 48.32 
1976 41.99 90.36 48.37 53.33 
1977 43.57 93.45 49.88 53.38 
1978 46.50 98.49 51.99 52.79 
1979 39.84 90.54 50.70 56.00 
1980 46.35 102.57 56.22 54.81 
1981 57.62 120.20 62.58 52.06 
1982 61.01 128.74 67.73 52.61 
1983 59.23 127.09 67.86 53.40 
1984 48.95 110.41 61.46 55.67 
1985 39.40 92.38 52.98 57.35 
1986 50.10 109.24 59.14 54.14 
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Table 2.4. Taiwan: Total Hog Slaughter and Pork Supply, 
1965-1986 (Taiwan Agricultural Yearbook and 
Agricultural Trade Statistics of the Republic 
of China, various issues) 
Total Average Domestic Domestic 
Hog Carcass Carcass Pork Pork Pork 
Year Slaughter Weight Weight Exports Supply Demand 
1000 hd MT kg/hd MT MT MT 
1965 2,695 198,923 73.8 0 198,923 198,923 
1966 3,016 244,219 74.3 0 224,219 224,219 
1967 3,440 259,253 75.4 0 259,253 259,253 
1968 3,529 265,826 75.3 1,002 264,824 264,824 
1969 3,634 287,017 79.0 6,157 280,860 280,860 
1970 4,320 323,630 74.9 4,814 318,816 318,816 
1971 4,375 329,651 75.4 2,126 327,525 327,525 
1972 4,537 352,728 77.7 13,137 339,591 339,591 
1973 5,804 430,673 74.2 35,677 394,996 394,996 
1974 5,080 381,087 75.0 13,542 367,545 367,545 
1975 4,225 325,744 77.1 7,760 317,984 317,984 
1976 5,583 430,102 77.0 25,262 404,840 404,840 
1977 6,197 473,517 76.4 18,494 455,023 455,023 
1978 6,205 477,365 76.9 18,269 459,096 459,096 
1979 7,428 572,533 77.1 16,976 553,557 555,557 
1980 7,750 597,875 77.1 16,463 580,899 580,899 
1981 7,738 595,366 76.9 19,941 575,425 575,425 
1982 7,941 614,444 77.4 19,986 594,458 594,458 
1983 8,482 655,916 77.3 33,238 622,678 622,678 
1984 9,265 731,560 78.9 51,126 680,434 680,434 
1985 10,380 830,709 80.0 67,006 763,703 763,703 
1986 10,530 868,332 82.5 85,816 782,516 782,516 
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Demand for Pork 
Meat consumption has increased rapidly over the past thirty years 
largely due to rapid economic growth and an increasing population. Per 
capita consumption of meat jumped from 17.8 kg in 1953 to 51.7 kg in 
1984, an increase of 190% (Table 2.5). Pork is the most important among 
meats consumed in Taiwan. Before the 1960s, Taiwan was an agriculture-
dominated society so most cattle were used as draft animals and rarely 
slaughtered for food. 
Per capita pork consumption jumped from 15.7 kg in 1953 to 31.1 
kg in 1984. Growth in pork consumption has completely outstripped con­
sumption increases of beef and mutton (Table 2.5). Per capita consumption 
of poultry, however, caught up to that of pork in 1968 and has remained 
above pork ever since. As a consequence, the pork share of total per 
capita meat consumption dropped from 88% in 1953 to 60% in 1984. 
Pork Exports 
Taiwan began exporting live hogs to Hong Kong in about 1955 and 
frozen pork to Japan in about 1960. The frozen pork exports in 1968 
amounted to 1,002 metric tons valued at US $1.4 million (Table 2.6). 
In 1986, however, exports reached 85,816 metric tons valued at US $391.1 
mill ion. 
Before 1974, the US, Canada, and Taiwan were the major suppliers 
of pork to Japan. However, Denmark has been the largest supplier of 
Japanese pork imports since 1979. Between March 1982 and January 1983, 
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Table.S.5. Taiwan; Per Capita Meat Consumption, 1965-1984 
(Taiwan Agricultural Yearbook, various issues) 
Total poultry 
Meat Pork Beef Mutton Meat 
kg kg 7. kg % kg % kg % 
1965 19.21 16.77 87.3 0.39 2. 0 0.06 0.3 1.99 10 .4 
1966 22.91 18.30 79.9 0.41 1. 8 0.07 0.3 4.13 18 .0 
1967 26.26 20.51 78.3 0.50 1. 9 0.07 0.3 5.12 19 .5 
1968 27.08 20.70 76.4 0.65 2. 4 0.07 0.3 5.66 20 .9 
1969 23.32 17.09 73.3 0.63 2. 7 0.08 0.3 5.52 23 .7 
1970 25.25 18.93 75.0 0.64 2. 5 0.08 0.3 3.60 14 .3 
1971 26.43 19.11 72.3 0.53 2. 0 0.09 0.3 6.70 25 .4 
1972 27.31 19.67 72.0 0.37 1. 4 0.08 0.3 7.22 25 .4 
1973 28.71 21.67 75.7 0.44 1. 5 0.09 0.3 6.51 22 .7 
1974 27.45 20.17 73.5 0.38 1. 3 0.08 0.3 6.82 24 .9 
1975 26.98 17.51 64.9 0.94 3. 7 0.17 0.6 8.36 31 .0 
1976 31.64 21.36 67.5 1.22 3. 9 0.09 0.3 8.97 28 .4 
1977 35.47 23.90 67.4 1.14 3. 2 0.12 0.3 10.31 29 .1 
1978 36.12 23.37 64.7 1.08 3. 0 0.14 0.4 11.53 31 .9 
1979 40.26 27.20 67.6 1.17 2. 9 0.24 0.6 11.65 28 .9 
1980 39.55 26.18 66.2 0.93 2. 4 0.16 0.4 12.28 31 .1 
1981 40.10 25.38 63.3 1.24 3. 1 0.22 0.5 13.26 33 .1 
1982 42.05 24.28 57.7 1.40 3. 3 0.32 0.8 16.05 28 .2 
1983 44.15 23.38 53.0 1.60 3. 6 0.24 0.6 18.94 42 .9 
1984 51.67 31.12 60.2 1.62 3. 1 0.37 0.7 18.56 35 .9 
1985 54.30 34.23 63.0 1.66 3. 1 0.39 0.7 18.02 33 .2 
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Table 2.6. Taiwan; The Exports of Pork and Live Hogs. 
1968-1986 (Agricultural Trade Statistics of 
the Republic of China, various issues) 
Pork Live hoos 
Year Quantity Index Value 
(MT> (US$1000) 
Index Number 
of Head 
Index 
1968 1,002 100 1,402 100 8,929 100 
1969 6,156 614 8,144 581 15,646 175 
1970 4.814 480 5,389 384 45,654 511 
1971 2,126 212 2,919 208 25,455 285 
1972 13,137 1,247 20,426 1,457 20,315 227 
1973 35,677 3,561 69,496 4,957 99,536 1,115 
1974 13,542 1,351 30,571 2,181 54,078 606 
1975 7,760 774 21,176 1,510 7,100 80 
1976 25,262 2,521 72,001 5,136 8,018 90 
1977 18,494 1,846 53,725 3,832 26,559 297 
1978 18,269 1,823 66,809 4,765 13,823 155 
1979 16,996 1,696 59,503 4,244 52,245 585 
1980 16,493 1,646 56,000 3,994 92,093 1,031 
1981 19,941 1,990 74,126 5,287 10,152 114 
1982 19,986 1,995 69,587 4,963 11,957 134 
1983 33,238 3,317 118,131 8,426 6,295 71 
1984 51,126 5.102 174,485 12,445 11,038 124 
1985 67,006 6,687 234,459 16,723 49,080 550 
1986 85,816 8,564 391,116 27,897 17,251 193 
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hog diseases in Denmark forced the Japanese government to suspend imports 
of pork from that country. However, Japanese imports of Danish pork 
have largely recovered following the cancellation of the restriction. 
Hog and Pork Policies 
Stabilizing the domestic price of pork is the major policy concern 
of the government. To achieve this goal, the government attempts to 
balance the domestic pork supply and demand. During the period 1972 
to 1975, the price of pork increased, largely due to underproduction 
of hogs prompting a series of actions by the government. First, the 
government established export quotas in 1972 on the basis of the domestic 
production and consumption of pork and the auction price of hogs. The 
government distributed the quota rights to contract pork suppliers based 
upon each supplier's historical export performance. During the period 
from August 1974 to September 1975, exports were banned by the government. 
By 1979, however, the domestic hog price had dropped significantly due 
to a large surplus in hog production. To stabilize the price of pork 
and hogs, the government: 
1. provided NT $3 billion to purchase hogs from market; 
2. prohibited the Taiwan Sugar Corporation and large-scale hog 
farms raising more than 5,000 head from selling to the domestic 
market; 
3. abolished the slaughtering tax on hogs; 
4. cancelled the restriction on hog exports to Hong Kong; 
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5. negotiated with the major feed mills to reduce the price of 
feed by NT $0.2 per kg. 
Following these actions, the price of pork recovered to NT $102.57 per 
kg in 1980 from NT $90.54 per kg in 1979. 
In 1980, a program of adjustment of hog production and marketing 
was established by the Executive Yuan. Under this program, hog farms 
were divided into four categories: (1) sideline hog farms (less than 
50 head), (2) modernized hog farms (50-1,000 head), (3) large-scale hog 
farms (1,000-5,000 head), and (4) enterprise hog farms (over 5,000 head). 
The government provided assistance to the sideline and modernized hog 
farms first and also purchased their hogs first whenever the government 
purchased hogs to support the farm price. Moreover, the first two cate­
gories of hog farms were given priority in the sale of their hogs to 
domestic markets, considered to be more stable than the foreign market. 
The third and fourth categories of hog farms are asked to adjust their 
hog numbers depending on the market balance of hogs. The fourth category 
of hog farms is basically required to sell their hogs only in external 
markets. 
The program has been successful but has led to an overproduction 
of hogs in recent years. Under pressure of rapidly increasing numbers 
the pork price dropped to NT $92.38 per kg in 1985 from NT $127.09 per 
kg in 1983. In response, the government took a number of actions on 
November 27, 1984: 
1. the Taiwan Sugar Company's hog sales to the domestic market 
were restricted to 5,000 head per month; 
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2. the fourth category of hog farms was prohibited from selling 
more than 40% of their hogs to the domestic market; and 
3. an export subsidy of NT $l/kg was offered on the pork exported 
to Japan. 
As expected, the price of pork jumped back to NT $120.3 per kg by June 
1986 from NT $90.3 per kg in December 1985. 
On April 24, 1987, the slaughter tax imposed on cattle, hogs, and 
goats was abolished for at least two reasons: 
1. Cancellation of the slaughter tax would help prevent illegal 
animal slaughter without sanitary inspection in order to escape 
the tax. 
2. Cancellation of slaughter tax can keep animal skin from official 
seal. The animal skin, therefore, can be used for making leather 
which would stimulate the leather industry. 
Cattle and Beef Industry 
There are three different breeds of cattle in Taiwan: (1) yellow 
and hybrid cattle, (2) dairy cattle, and (3) buffalo cattle. Until 1970, 
most cattle were used largely as draft animals. With increasing indus­
trialization and farm mechanization in Taiwan over the last two decades, 
however, cattle inventories began to decline rapidly. Conversely, dairy 
cattle numbers have grown steadily over the past two decades, except 
for a small decline in 1978 and 1979 as a result of Australian beef im­
ports. The number of dairy cattle jumped from 3,024 head (1% of total 
cattle numbers) in 1960 to 61,036 head (48% of total cattle numbers) 
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in 1986 (Table 2.7). 
Beef Cattle Supply 
The remarkably rapid growth of the beef cattle industry over the 
last decade can be attributed to a number of factors. First, with rapid 
economic development and industrialization in Taiwan, there developed 
an acute shortage of farm labor as people migrated to urban areas to find 
employment in factories. The result has been an increasing incentive to 
mechanize farm operations as a laboi—saving technique. In the process, 
the number of cattle required for draft purposes has dropped 
precipitously, 
A second force behind the development of the livestock industry 
has been the sustained increases in per capita income achieved over the 
last decade. This made it possible for the Taiwanese people to up-grade 
their diets by increasing the proportion of animal protein consumed. 
Third, farm mechanization also released the feed for draft cattle for 
consumption by beef cattle. Finally, a number of government programs 
have fostered growth of the beef cattle industry. 
Since the late 1970s, however, under pressure from cheap frozen 
beef imports from Australia, the beef cattle industry has contracted 
significantly despite continuing government efforts to foster growth. 
Dairy Cattle Supply 
In the early 1960s, the Taiwanese government promoted a system of 
small dairy farms by offering government subsidized loans to farmers 
to purchase one dairy cow to start business. Also, superior Holstein 
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Table 2.7. Taiwan: Ending Cattle Inventories/* 1965-1986 
(Taiwan Agricultural Yearbook, various issues) 
Year Total Buffalo 
Yellow & 
Hybrid Dairy 
Head % Head •/. Head % Head % 
1965 376,745 100 273,090 72 98,197 26 5,458 1 
1966 366,978 100 261,599 71 99,656 27 5,723 2 
1967 345,186 100 240,766 70 98,283 28 5,137 2 
1968 331,838 100 227,292 68 98,061 30 6,485 2 
1969 315,038 100 211,993 67 96,007 30 7,038 2 
1970 284,677 100 188,876 66 88,211 31 7,596 3 
1971 259,412 100 163,956 63 86,864 33 8,592 3 
1972 247,872 100 149,736 60 86,746 35 11,390 5 
1973 234,296 100 132,196 56 86,444 37 15,656 7 
1974 242,977 100 123,014 51 97,509 40 21,454 9 
1975 249,329 100 120,757 48 103,404 41 25,168 10 
1976 253,297 100 115,029 45 109,968 43 28,570 11 
1977 187,549 100 83,986 45 79,697 43 23,866 13 
1978 159,240 100 71,304 45 64,081 40 23,855 15 
1979 142,829 100 62,604 44 55,117 39 25,108 18 
1980 133,813 100 53,689 40 49,389 37 30,735 23 
1981 128,171 100 49,745 39 46,940 37 31,486 25 
1982 129,441 100 47,113 36 49,555 38 32,773 25 
1983 129,852 100 45,134 35 50,101 39 34,617 27 
1984 130,342 100 40,873 31 50,324 39 39,145 30 
1985 143,204 100 38,448 27 52,766 37 51,990 36 
1986 153,322 100 36,742 24 55,544 36 61,036 40 
^As of December 31 of the indicated year. 
29 
bulls were introduced from the United States to cross with native cows 
in order to upgrade the quality of milk. 
Since 1961, the Joint Commission on Rural Reconstruction (JCRR) 
has helped the government to launch and implement a series of programs 
such as a five-year school fluid milk program, the sloping-land dairy 
farm program, and the establishment of the milk plants. With successful 
implementation of these programs, milk production increased along with 
a significant reduction in the cost of production. 
Since the mid-1970s, the supply of milk has been growing more rapidly 
than consumption at prevailing prices leading to a large surplus. As 
a remedy, the government has prohibited dairy cattle imports and tem­
porarily dropped the dairy farm program. In addition, about 5,000 mt 
of surplus milk has been supplied to school children. As an additional 
measure to remedy the surplus milk situation, the government provided 
NT $10 million to subsidize milk processing plants for making sweetened 
condensed milk and powdered milk and to pay interest on bank loans used 
for purchasing raw milk from the farmers. 
With the government's assistance, the number of dairy farms and 
dairy cows grew steadily before 1976 (Table 2.8). However, the influx 
of Australian beef since 1975 has slashed the farm price of cattle, re­
ducing the income of dairy farmers who market cull cows and heifers and 
dairy steers to feeders and processors. As a consequence, the number 
of dairy farms and dairy cows decreased to 681 farms and 11,045 head, 
respectively, in 1980 from 1,321 farms and 14,035 head, respectively, 
in 1975. However, due to improvements in milking technology and yields, 
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milk production has not decreased but rather has increased dramatically 
(Table 2.8). 
Dairy and Beef Cattle Production Costs 
As with hogs, feed has been the major production cost in the Tai­
wanese cattle industry. Feed accounts for 54% of the cost of both dairy 
and beef cattle production. The gross profit per dairy cow is more than 
double that of beef cattle in Taiwan. Dairy cows in Taiwan are now fed 
mainly a mixture of corn and soybeans, instead of the traditional forages 
fed to beef cattle. An increasing shortage of forage in Taiwan is pushing 
up the relative cost of feeding beef cattle. 
Beef Marketing and Slaughter 
The beef marketing system is much less complicated than the hog 
marketing system in Taiwan. Most cattle dealers in Taiwan are small-
scale retailers as well as butchers. These dealers usually purchase 
one or two head of cattle from nearby cattle farms, slaughter them, and 
sell the beef at retail to consumers. Beef is also imported by trade 
companies who sell the imported beef at wholesale to beef retailers who 
then sell directly to consumers. 
Cattle slaughter grew steadily in Taiwan until about 1970 when cattle 
numbers began to drop and beef imports from Australia began to grow. 
In response, the government began to pay a subsidy to cattle slaughterers 
in 1975. Cattle slaughter consequently rebounded from 21,408 head in 
1975 to 61,377 head in 1976 and to 87,579 head in 1977. Increasing 
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Table 2.8. Taiwan: The Number of Dairy Farms and Milking 
Cows, 1965-1986 (Taiwan Agricultural Yearbook, 
various issues) 
Milk 
Dairy Number of Milk Production 
Year Farms Milking Cows Production Per Milking Cow 
number head MT kg 
1965 522 3,716 13,650 3,673 
1966 480 3,976 13,834 3,479 
1967 425 3,940 13,812 3,505 
1968 418 4,105 14,798 3,604 
1969 394 4,168 14,966 3,590 
1970 389 4,430 16,128 3,639 
1971 408 4,844 17,906 3,696 
1972 546 6,240 22,932 3,675 
1973 838 10,127 37,640 3,716 
1974 1,290 13,233 41,879 3,164 
1975 1,321 14,035 46,189 3,290 
1976 1,326 12,793 45,111 3,526 
1977 1,002 12,608 45,727 3,626 
1978 804 11,834 44,615 3,770 
1979 698 11,280 44,418 3,937 
1980 681 11,045 47,740 4,322 
1981 699 12,159 50,154 4,124 
1982 769 13,920 55,859 4,013 
1983 765 15,361 58,022 3,777 
1984 845 18,195 66,933 3,679 
1985 1,020 22,752 87,879 3,862 
1986 1,149 27,309 109,723 4,018 
» 
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pressure from beef imports, however, has forced a gradual cut-back in 
inventories since 1977. Nevertheless, the total supply of domestic beef 
(domestic production plus imports) increased to a record 37,000 tons 
in 1986 from only 5,000 tons in the 1950s (Table 2.9). 
Beef Imports 
Until the early 1970s, almost all beef consumption in Taiwan was 
supplied from domestic production. However, the government lifted the 
strict import restrictions in 1972 and beef imports began to Increase 
(Table 2.-9). Average imports of beef between 1972 and 1974 were about 
1,200 mt, accounting for about 20% of domestic beef consumption. By 
1986, imports increased to over 32,000 mt, about 90% of total consumption. 
Australia, New Zealand, and the United States have been the primary 
import suppliers of beef to Taiwan (Table 2.10). Australia accounts 
for over 77% of the total, with New Zealand and the U.S. accounting for 
8% and 5%, respectively. Australia entered the Taiwanese market following 
a severe drought in Australia that led to a large increase in the number 
of cattle slaughtered. Some of the surplus Australian beef was shipped 
to Taiwan precipitating a significant decline in the farm price of beef 
and in cattle inventories in Taiwan. In 1974, the unit import value 
of beef from Australia was US $1.57/kg (Table 2.11). By 1975, however, 
it had dropped to US $0.94/kg. In contrast, the import unit value of 
U.S. beef increased from a much higher US $3.71/kg in 1974 to US $4.41/kg 
in 1975. As one consequence of the higher and increasing U.S. price. 
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Table 2.9. Taiwan; Beef Supply and Demand, 1965-1986 
(Taiwan Agricultural Yearbook and Agricultural 
Trade Statistics of the Republic of China, 
various issues) 
Average 
Carcass Carcass Total Total 
Year Slaughter Weight Weight Imports Supply Demand 
head mt kg/hd mt mt mt 
1965 28,485 5,053 177.4 0 5,053 5,053 
1966 30,561 5,454 178.5 2 5,454 5,454 
1967 39,817 6,853 172.1 11 6,864 6,864 
1968 51,684 8,894 172.1 7 8,901 8,901 
1969 54,436 9,028 165.8 38 9,066 9,066 
1970 54,093 9,070 167.7 156 9,226 9,226 
1971 44,690 7,564 169.3 182 7,746 7,746 
1972 26,277 4,425 168.4 1,104 5,529 5,529 
1973 33,152 5,592 168.7 1,203 6,795 6,795 
1974 28,573 4,754 166.4 1,252 6,006 6,006 
1975 21,408 4,294 200.6 25,531 29,825 29,825 
1976 61,377 10,550 171.9 9,333 19,883 19,883 
1977 87,579 15,798 180.4 3,187 18,985 18,985 
1978 58,423 9,710 166.2 8,630 18,340 18,340 
1979 46,880 8,518 181.7 12,051 20,569 20,569 
1980 32,530 5,499 169.0 10,927 16,426 16,426 
1981 30,758 5,190 168.7 17,375 22,465 22,465 
1982 33,282 5,740 172.5 19,762 25,502 25,502 
1983 37,562 6,619 176.2 23,083 29,702 29,702 
1984 33,569 6,482 193.1 24,069 30,554 30,554 
1985 24,172 4,351 180.0 27,347 31,698 31,698 
1986 21,561 3,883 180.1 32,680 36,563 36,563 
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Table H.10. Taiwan: Import Share of Beef, 1975-1986 
(Agricultural Trade Statistics of Republic of 
China, various issues) 
Rest of 
Year U.S. New Zealand Australia World 
1975 0.16 5.19 89.93 4.72 
1976 2.03 7.30 89.97 0.71 
1977 6.81 3.58 89.46 0.16 
1978 3.24 2.06 94.66 0.03 
1979 18.21 2.53 79.26 0.00 
1980 13.81 3.48 82.71 0.00 
1981 3.18 4.61 91.82 0.39 
1982 6.82 3.47 89.35 0.36 
1983 6.02 11.03 82.80 0,15 
1984 6.73 6.96 86.07 0.25 
1985 6.34 6.98 78.59 9.09 
1986 4.55 8.04 77.47 9.90 
Table 2.11 Taiwan; The Unit Import Value of Beef, 
1975-1986 (Agricultural Trade Statistics of 
Republic of China, various issues) 
Year Australia New Zealand U.S. Average^ 
•US $/kg 
1975 0.94 1.19 4.41 0.96 
1976 0.92 1.87 4.62 1.07 
1977 1.35 4.08 4.77 1.68 
1978 1.20 3.19 5.55 1.38 
1979 1.83 4.01 2.85 2.07 
1980 2.58 5.68 3.62 2.83 
1981 2.61 4.41 6.67 2.83 
1982 2.43 4.53 4.67 2.66 
1983 2.53 3.20 4.70 2.73 
1984 2.54 3.70 4.15 2.73 
1985 2.37 3.74 5.44 2.57 
1986 2.33 3.60 4.95 2.49 
^Weighted average of the unit import values of 
Australia, New Zealand , and the U. S. 
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the beef import share from the U.S. has had a tendency to decline over 
time. The U.S. import share dropped from 16% (200 metric tons) in 1974 
to less than 5% (1,486 metric tons) in 1986. 
Demand for Beef 
The consumption of beef in Taiwan is less important than that of 
pork and chicken (see Table 2.5). This can be attributed to a number 
of factors. First, eating beef was discouraged by Buddhism until rela­
tively recently. Second, because most cattle were used as draft animals 
until the mid-1960s, the Taiwanese people were unaccustomed to eating 
beef. Third, the limited land area in Taiwan has restricted the growth 
of the cattle industry. Finally, with restrictions on imports until 
the mid-1970s, beef has only recently become generally available. As 
one consequence, the price of beef is quite high relative to those of 
chicken and pork. 
Annual per capita consumption of beef jumped from an average of 
0.45 kg in 1970 to 1.62 kg in 1984 (see Table 2.5). The drop in the 
retail price of beef due to cheap imports since 1974, however, has led 
to a large increase in beef consumption over the last decade. 
Cattle and Beef Policies 
The cattle and beef industry in Taiwan has been relatively free 
of direct government controls in comparison to cattle industries in neigh­
boring countries like South Korea and Japan. In response to the influx 
of Australian beef and falling prices in the early 1970s, however, the 
government took the following steps: 
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a. Beginning September 1975, a surcharge of NT $4 was levied on 
each pound of imported beef in addition to an import tariff 
already in place. The proceeds were to go into a fund for de­
velopment of the local beef industry. 
b. Subsidies to beef farmers were implemented as follows: 
(1) NT $5,000 for each cow slaughtered; 
(2) NT $2,000 for each breeding bull retained and another 
NT $3,000 when it was slaughtered; 
(3) NT $5,000 for each Holstein Friesian bull calf over 350 kg 
in weight when slaughtered, 
(4) Extension of the repayment period for short-term loans 
from 2 to 3 years and for long-term loans from 7 to 10 
years with the extra interest incurred to be borne by the 
Beef Cattle Development Fund; and 
(5) For native yellow cattle, hybrid cattle, beef cattle, and 
Holstein bull calves of 400 kg or over when slaughtered, 
NT $5,000 for each of the first 10 head raised by a farm 
and NT $2,000 for each additional head. 
Following these actions, the number of cattle slaughtered recovered 
to 61,377 head in 1976. However, since import controls were lifted in 
1972, the government has opted for a series of additional programs to 
foster development of the cattle industry, such as the sloping land 
development program, the dual purpose for beef and draft cattle program, 
and the specialized beef and dairy village program. These programs were 
designed and carried out by the PFAs and JCRR. 
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Even though import controls were lifted in 1975, an import tariff 
remained in effect. In 1973, the tariff was reduced to 20% from 30%. 
Currently, two different import tariffs on beef are imposed by the govern­
ment. One is NT $23.8/kg imposed on "special quality" beef from the 
U.S. The other is a NT $30/kg tariff imposed on "other quality" beef 
imported from Australia and other countries. The surcharge of NT $4/kg 
established in 1975 is no longer in effect. As mentioned earlier, the 
slaughter tax for cattle was abolished on April 24, 1987. 
Chicken and Chicken Meat Industry 
The Taiwanese poultry industry has grown rapidly since about 1965. 
Most of the growth has come from the modernization of chicken-raising. 
The number of chickens in inventories in 1965 was about 9.9 million head 
accounting for nearly 60% of the total number of poultry in Taiwan. 
By 1986, however, chicken numbers had jumped to 66 million head, account­
ing for over 83% of the total number of poultry. 
Chicken Production 
To improve poultry breeds and increase poultry production in the 
early 1960s in Taiwan, the livestock farms of the various District Agri­
cultural Improvement Stations (DAIS) along with the Provincial Livestock 
Research Institute (PLRI) participated in a government program to en­
courage a shift to superior breeds of breeding chicks. 
In 1962, the government established a poultry-raising demonstration 
program. In 1973, the PFA, the Taiwan Cooperative Bank, and JCRR launched 
the Chicken Production Program for Contract Farmers. In order to improve 
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the quality of chicken meat, a number of broiler seed stocks (White Ply­
mouth Rock and White Cornish) were introduced from Japan in 1967. Under 
the joint assistance of the PFA and the JCRR, the marketing methods, 
slaughter facilities, cold storage facilities, packing facilities, and 
the distribution network were all largely improved. 
As a consequence of these events, ending inventories of chicken 
has largely increased (Table 2.12). Meanwhile, poultry production in 
Taiwan gradually changed from a sideline activity to a large-scale, mod­
ernized, specialized, and commercialized operation. In the 1950s, there 
were only a few farms raising more than 200 head of chicken. By 1983, 
however, the average number of chickens per farm was 8,581. Chicken 
farms that raise between 1,000 and 50,000 chickens account for 94% of 
the total number of chicken farms. 
Feed and chicks currently account for over 86% of total production 
costs in both the broiler and native chicken industries. Feed alone 
accounts for 73% of the total costs in broiler raising operations. Chicks 
account for 13% of broiler production costs. 
Chicken Marketing and Slaughter 
The number of chickens slaughtered has risen dramatically in Taiwan 
from about 16,000 head in the early 1960s to nearly 156,000 head (Table 
2.13). The output of chicken meat has nearly quadrupled between the 
early 1970s and 1986. One force behind this increase has been a rapidly 
widening gap between the farm and retail prices of chicken (Table 2.14). 
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Table 2.12. Taiwan: Ending Inventories of Chickens, 
1970-1986 (Taiwan Agricultural Yearbook, 
various issues) 
Year 
Total Broiler* Laver 
1000 
Head % 
1000 
Head % 
1000 
Head % 
1970 14,882 100 11,824 79.5 3,058 20.5 
1971 16,702 100 13,316 78.5 3,386 21.5 
1972 20,332 100 15,887 78.1 4,445 21.9 
1973 19,326 100 15,538 80.4 3,788 19.6 
1974 21,170 100 16,318 77.1 4,852 22.9 
1975 24,756 100 18,484 74.7 6,272 25.3 
1976 28,354 100 20,828 73.5 7,526 26.5 
1977 35,489 100 26,210 73.9 9,279 26.1 
1978 38,360 100 27,582 71.9 10,778 28.1 
1979 38,941 100 27,538 70.7 11,403 29.3 
1980 41,394 100 29,655 71.6 11,739 28.4 
1981 43,899 100 31,883 72.6 12,016 27.4 
1982 48,475 100 35,657 73.6 12,818 26.4 
1983 60,137 100 40,357 67.1 19,780 32.9 
1984 60,786 100 40,999 67.5 19,787 32.5 
1985 59,313 100 45,579 69.0 20,016 33.8 
1986 66,101 100 34,912 52.8 20,522 31.0 
Includes simulated native chickens (i.e., a 
hybrid of native chickens and broilers) and 
native chicken. 
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Table S.13. Taiwan; Chicken Slaughter and Chicken Meat 
Supply, 1975-1986 (Taiwan Agricultural 
Yearbook, various issues) 
Total Laver Broiler* 
Year 1000 Carcass 1000 Carcass 1000 Carcass 
Head Weight Head Weight Head Weight 
1972 44,683 70,357 2,677 3,427 42,006 66,930 
1973 48,995 77,921 2,745 3,514 46,250 74,407 
1974 50,015 79,754 2,880 3,696 47,135 76,068 
1975 56,044 90,005 3,708 4,745 52,336 85,260 
1976 64,776 104,902 4,599 5,887 60,177 99,015 
1977 79,112 128,465 5,011 6,414 74,101 122,051 
1978 91,463 159,706 6,686 8,424 84,777 151,282 
1979 94,253 164,486 7,394 9,316 86,859 155,170 
1980 104,685 183,707 7,714 9,720 96,971 173,987 
1981 115,670 203,708 8,234 10,375 107,436 193,333 
1982 122,353 216,202 8,540 10,760 113,813 205,442 
1983 154,815 270,839 10,921 13,978 143,894 256,861 
1984 155,000 271,044 13,266 16,980 141,734 254,064 
1985 154,686 271,786 13,995 17,946 140,691 253,840 
1986 155,917 305,281 14,000 17,919 141,917 287,362 
^Includes simulated native and native chickens. 
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Table S.14. Taiwan; The Price Margin of Chicken, 1964-1986 
(Taiwan Agricultural Prices and Costs Monthly, 
various issues) 
Producer Retail Price % of Price Margin 
Year Price Price Margin relative to 
Producer Price 
NT$/kg NT$/kg NT$/kg 
1964 39.48 44.12 4.64 11.75 
1965 41.05 44.20 3.15 7.67 
1966 40.42 45.61 5.19 12.84 
1967 42.40 48.29 5.89 13.89 
1968 44.92 50.95 6.03 13.42 
1969 45.88 52.58 6.70 14.60 
1970 51.80 56.49 4.69 9.05 
1971 51.93 59.62 7.69 14.81 
1972 51.50 59.66 8.16 15.84 
1973 60.98 68.89 7.91 12.97 
1974 87.88 91.00 3.12 3.55 
1975 87.62 93.74 6.12 6.98 
1976 93.11 98.94 5.83 6.26 
1977 77.30 90.75 13.45 17.40 
1978 69.55 85.62 16.07 23.11 
1979 64.53 80.50 15.97 24.75 
1980 73.43 87.19 13.76 18.74 
1981 78.70 88.46 9.76 12.40 
1982 73.11 93.75 20.64 28.23 
1983 66.84 91.02 24.18 36.18 
1984 61.34 97.11 35.77 58.31 
1985 52.02 84.58 32.56 62.59 
1986 57.88 88.02 30.14 52.07 
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The chicken distribution system in Taiwan is not well organized. 
Farmers may sell chickens directly to the local, rural population in 
local markets, though most chickens now move through chicken dealers, 
before going to retail stores. Small, local dealers usually go directly 
to farmers to purchase chickens who then sell them at retail to local 
consumers or to chicken retailers in urban areas. The small dealers 
usually purchase from small producers as the need arises. They prefer 
buying chickens on contract from large producers, however. The small 
chicken dealers often sell chickens to large dealers in urban areas for 
sale to retail stores in urban areas. In large urban areas, large food 
retailers often purchase chickens from chicken retailers for final sale 
to consumers. 
In the late 1960s, the producer received about 90% of the retail 
price. By 1986, however, the producer received only about 65% of the 
retail price. 
Demand for Chicken Meat 
Pork currently accounts for 50% to 60% of total meat consumption. 
However, the pork share of total meat consumption declined from about 
90% in the 1950s as the poultry share increased from 10% in the 1950s 
to between 30% and 40% in the 1980s. Because a very small amount of 
chicken is externally traded in Taiwan, chicken consumption is roughly 
equal to production in each year (see Table 2.13). Chicken meat is 
becoming more popular in Taiwan as concerns about health and diet and 
their relationship to red meats have grown. 
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Chicken Policies 
The chicken industry is relatively free of government controls. 
In the past, the government has encouraged chicken farmers to import 
superior breeding chicks by eliminating the import tax on superior breeds 
of chicks. The government has also attempted to improve the marketing 
distribution system, slaughter facilities, and cold storage and packing 
facilities. Moreover, a feed and chick loan program has encouraged the 
production of broilers. However, the government has not intervened di­
rectly in the market with price, supply, or import controls. 
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CHAPTER III. CONCEPTUAL FRAMEWORK 
This chapter provides the theoretical underpinning of the model 
of the Taiwan livestock and feed model estimated in Chapter IV and used 
in Chapter V to analyze the likely effects of alternative policies. 
First, the theoretical model is presented and illustrated graphically. 
Next, the model is laid out diagrammatically to provide a better undei— 
standing of how the model is constructed. Then, the mathematical model 
is presented in functional form. Finally, the estimation technique em­
ployed to estimate the parameters of the model as presented in Chapter 
IV is discussed. 
Graphical Presentation of the Conceptual Framework 
This section provides a theoretical model and graphically illustrates 
the economic relationships of the Taiwanese livestock and feed industry. 
Each sector (cattle and beef, hogs and pork, chicken and chicken meat, 
and feed) will be discussed separately. Theoretically, the farmers base 
their desired breeding herd size (cattle, hogs, and chickens) on expected 
profitability of raising animals (cattle, hogs, chickens) in the following 
period; 
(3.a) = a* + a^ P%+i + 
where is the desired breeding herd size (cattle, hogs, and 
chickens) at end of period t, P^^^ is the expected price deflated bv 
feed price in period t+1. To estimate equation (3.a), a partial 
adjustment process for ending inventory and adaptive price expectations 
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are assumed: 
O.b) = «m; - ) + Ut 
(3'C) P%+1 - P* = *<Pt -
where o and A are the coefficients of adjustment, 0 < a, & < 1, and U« 
is the random term. Equation <3.b) suggests that breeding herd size 
cannot adjust fully in one year to the desired or long-run equilibrium 
level. Intuitively, the partial adjustment coefficient (ot) in the cattle 
industry should be smaller than in the chicken industry due to the longer 
biological cycle of cattle. Equation (3.c) explains that expectations 
are updated each period based on the current forecasting error. Substi­
tuting equations (3.b) and (3.c) into equation (3.a) obtains the following 
for estimation: 
(3.d> H; = bo + b, Pt + bg - bg 
+ ^ 4 Zt - "S^t-l " Vt 
where b^ = a^ a fi, 
bj = aj a 
bg = [(!-«) + (1-#)], 
bg = <l-o) <l-&), 
b ^ =  «  a g ,  
bg = « <1-0) ag, 
V. = CU. - <1-8) U. ,]. 
t t t-1 
Cattle and Beef Sector 
Behavior in the cattle and beef industry in Taiwan is illustrated 
graphically in Figure 3.1. In the live cattle market (panel A in Figure 
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3.1), the short-run (annual) supply curve for slaughter (SSC) is assumed 
to be negatively related to the farm price of cattle (FPC). As suggested 
by Jarvis, there is considerable flexibility for farmers in cattle 
slaughter decisions. That is, farmers can decide the optimal age and 
weight at which cattle are slaughtered. A higher expected farm price 
in the future can induce farmers to delay cattle slaughter and then in­
crease the ending inventories of cattle (i.e., in equation (3.d) a,, 
bi >0). The demand curve for slaughter (DC in Panel A in Figure 3.1) 
is negatively related to the farm price of cattle (cost to slaughterer) 
and positively related to the retail price of beef (revenue to slaugh­
terers). The slaughter supply and demand curves interact to determine 
the equilibrium farm price (FPC) and equilibrium slaughter (QC). 
In panel B of Figure 3.1, the short-run domestic beef supplv curve 
(SSB) is the product of equilibrium slaughter and average carcass weight. 
Demand for domestic beef is derived from utility-maximizing consumers 
and, therefore, is negatively related to both the retail or ice of domestic 
beef and positively related to the price of imported beef. Because of 
perceived differences in quality between domestic and imported beef, 
these two demand curves cannot be added together to obtain a total beef 
demand curve. The supply and demand curves for domestic beef determine 
the domestic retail price (RPB) and equilibrium beef quantity (QB). 
In panel C of Figure 3.1, the demand curve for imported beef (DMB) 
is negatively related to the import beef price and positivelv related 
to the domestic beef price. Because the Taiwanese consumption of imported 
beef accounts for an extremely small percentage of world beef exports. 
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Figure 3.1, Graphical presentation of cattle and beef markets 
48 
a given imported beef price (MPB) determines the equilibrium quantity 
of beef imported (QMB) (i.e., the small country assumption). 
Until the early 1970s, almost all beef consumption in Taiwan was 
supplied from domestic production. However, the government lifted strict 
restrictions against beef imports in 1972 resulting in a serge of beef 
imports. This policy has reported reduced the domestic nominal price of 
beef and crowded out some demand for domestic beef. Graphically, a one 
period increase in beef imports under current policy is shown graphically 
as a drop in the world price of beef (MPB' in panel C of Figure 3.1). 
This forces the domestic beef demand curve to shift from DB to DB' and 
the retail price of domestic beef to drop from RPB to RPB' (panel B in 
Figure 3.1). Under the assumption of stability in cattle markets (i.e., 
the slaughter supply curve is steeper than the slaughter demand curve), 
the lower retail price leads to a decline of slaughter demand DC to DC 
in panel A (Figure 3.1), and, consequently, a drop in the farm price of 
cattle from FPC to FPC. In the short run, therefore, the price drop 
leads to some increase in the number of cattle slaughtered (QC to QC'). 
In response to this short-run increase in beef production (cattle slaugh­
ter), the retail price drops and reduces slaughter demand further. After 
further rounds of simultaneous interaction, the short-run equilibrium 
points will be determined at point like B (the intersection of SSC and 
DC') in the cattle market (panel A) and B' (the intersection of SSB'' 
and DB') in the beef market (panel B). This is not the end of the story, 
however, the lower farm prices of cattle, would induce farmers to supply 
more breeding cattle for slaughter in the first period which reduces 
49 
slaughter supply in the second period. Thus, the cattle slaughter supply 
curve in the second period would shift downward from SSC to SSC'. This 
shift would lead to an increase in farm price of cattle along DC' to 
point 0 and a decrease in the number of cattle slaughtered and, conse­
quently, an increase in the retail price of beef. The higher retail 
price causes the slaughter demand curve to shift up. Finally, the equi­
librium points in the second period will be determined at C in cattle 
market and at C in beef market. A higher farm price in the second period 
can induce farmers to delay their breeding cattle slaughter, thus the 
cattle slaughter supply curve would shift upward from SSC' to SSC'. 
Through the same dynamic process, the long-run equilibrium points will 
finally be determined at E (the intersection of SSC* and DC") in the 
cattle market and E' (the intersection of SSB* and DB*) in the beef mar­
ket. With the connection of points A and E and A' and E', the long-run 
supply curves for cattle and beef will be LSC (panel A in Figure 3.1) 
and LSB (panel B in Figure 3.1), respectively. 
HOQ and Pork Sector 
Behavior in the Taiwan hog and pork sector is depicted in Figure 
3.2. Similar to cattle, the short-run slaughter hog demand (DH in panel 
A of Figure 3.2) is assumed to be negatively related to farm price. 
The short-run pork supply (SSP in panel B of Figure 3.2) is the product 
of the number of hogs slaughtered and the slaughter weight per hog. 
The total demand curve for pork (TDP) is the summation of the domestic 
and export pork demand curves (ODP and XDP in panel B of Figure 3.2). 
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Figure 3.2. Graphical presentation of the hog and pork model 
The short-run hog slaughter supply (SSH in panel A of Figure 3.2), 
however, is assumed to be positively related to farm price because the 
biological cycle of hogs is much shorter than that of cattle. The equi­
librium farm and retail prices (FPH and RPP, respectively) and the equi­
librium hog slaughter and pork consumption (QH and QP, respectively) 
are simultaneously determined. 
To stabilize the domestic prices of hogs and pork, the Taiwanese 
government attempts to balance domestic hog and pork supply and demand. 
Whenever the domestic pork price increases significantly, the government 
restricts or prohibits pork exports to increase domestic supply. Con­
versely, whenever the domestic pork price drops significantly, the govern­
ment restricts or prohibits primarily large-scale hog farms from selling 
to the domestic market to reduce domestic supply. 
51 
Consider the case in which the government prohibits pork exports 
such that the total demand curve shifts down from TOP to DDP in panel 
B of Figure 3.2. The retail price will decrease from RPR to RPP'. The 
lower retail price will discourage slaughterers from purchasing hogs. 
As a result, a shift of the slaughter demand curve from DH to OH' will 
result in a decrease in farm and retail prices. A dynamic process similar 
to that for cattle and beef yields the long-run supply curves for hogs 
(LSH) and pork (LSP). The final equilibrium points are E (the inter­
section of SSH* and DH*) in the hog market and E' (the intersection of 
SSP* and DDP) in the pork market. 
Chicken and Chicken Meat Sector 
The economic structure of the Taiwan chicken and chicken meat sector 
is illustrated graphically in Figure 3.3. The biological cycle for 
chicken is much shorter than that for either beef or pork. Consequently, 
the supply response of chicken to price change within one year is likely 
positive. The short-run (annual) supply curve for chicken slaughter 
(SSI in panel A of Figure 3.3) is assumed to be positively related to 
the farm price of chickens (FPI in panel A of Figure 3.3). Because of 
the short biological cycle, a higher expected farm price of chicken in 
the next period would provide farmers an incentive to quickly expand 
their capacity and herd size in the current year and, therefore, increase 
the current slaughter supply and current ending inventory. 
Chicken slaughter demand (DI), short-run chicken meat supply (SSM), 
and chicken meat demand (DM) relations (Figure 3.3) have the same general 
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Figure 3.3. Graphical presentation of the chicken and chicken meat market 
specification as those in the cattle industry. The equilibrium farm and 
retail prices (FPI and RPM, respectively) and the equilibrium chicken 
slaughter and chicken meat consumption (Ql and QM, respectively) are 
simultaneously determined. 
Consider the case in which an increase in per capita income shifts 
the chicken meat demand curve upward from DM to DM' in panel B of Figure 
3.3. A higher retail price (from RPM to RPM') would lead to a shift of 
slaughter demand from DI to DI'. Through the interaction of the chicken 
and chicken meat markets, the short-run equilibrium will be determined 
at points like B (the intersection of SSI and DI'' in panel A of Figure 
3.3) and B' (the intersection of SSM' and DM' in panel B of Figure 3.3) 
in chicken meat market. A higher farm price in the first period would 
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lead farmers to increase their ending inventory and then increase the 
slaughter supply in the second period from SSI to SSI'. The long-run 
equilibrium points will finally be determined at E (the intersection 
of SSI* and DI") in the chicken market and E' (the intersection of SSM* 
and DM') in the chicken meat market. The long-run supply curves for 
slaughter and meat (LSI and LSM, respectively) will be more elastic than 
short-run supply curves. 
Feed Sector 
Feed demand for either corn or soybeans, for example, (DF in Figure 
3.4) is negatively related to feed price (PFW). The short-run feed supply 
(SSF in Figure 3.4) is independent of feed price. Because the Taiwanese 
imports of feed account for a small percentage of world feed trade, the 
world feed price (PFW) determines the internal price of feed and affects 
domestic feed consumption (OH in Figure 3.4), production (OD in Figure 
3.4), and imports (the horizontal distance DM in Figure 3.4). 
If the import price of feed goes up from PFW to PFW', then the cur­
rent feed imports would decrease from DM to DM'. A higher price would 
encourage farmers to plant more feeds. Thus, the supply curve of feed 
in the second period would shift from SSF to SSF'. Finally, the long-
run equilibrium point will be determined at E (the intersection of SSF* 
and PFW'). The long-run supply curve (LSF) will be positively related 
to feed price. 
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Figure 3.4. Graphical presentation of feed markets 
Diagrammatic Presentation of the Model 
This section presents a diagrammatic presentation of Taiwanese 
livestock and feedgrain model. The model contains five simultaneous 
blocks: the cattle and beef sector, the hog and pork sector, the chicken 
and chicken meat sector, the corn sector, and the soybean sector. 
In the livestock blocks, farm and retail prices are simultaneously 
determined in live animal markets (live animal supply and slaughter de­
mand) and meat markets (meat supply and consumption). Given the small 
country assumption, the domestic prices in the feedgrain block are related 
directly to import prices. 
The major economic relationships in the five blocks in the model 
are schematically diagrammed in Figures 3.5-3.9. In Figure 3.5, the 
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ending inventories of cattle in each category (yellow, carabao,* and 
dairy cows and heifers, bulls, and steers) are determined by the farm 
prices of cattle and lagged inventories (far left side of Figure 3.5). 
The ending inventories of dairy cattle are also affected by other ex­
planatory variables such as the current support price of milk and weighted 
average prices of corn and soymeal. Theoretically, dairy cattle inven­
tories would be affected by the farm price of dairy slaughter cattle. 
Such a price is not available so that the prices of yellow and carabao 
cattle serve as proxies for the farm price of slaughter animals. The 
farm prices of cattle will depend mainly on slaughter supply and demand. 
Domestic beef production (yellow, buffalo, and dairy) is determined 
by the number of each slaughtered in each year given the average slaughter 
carcass weight (center left in Figure 3.5). Although the quality of 
domestic beef is perceived to be different than that of imported beef, 
the retail price of domestic beef is still affected by beef imports to 
some extent and vice versa. The retail prices of domestic beef are also 
affected by other variables such as the consumption of pork, chicken 
meat, and real disposable income. Beef import behavior follows the three-
step approach of Sirhan and Johnson (right side of Figure 3.5). First, 
total beef imports are determined by the relative prices of imports and 
domestic beef, the weighted average prices of pork and chicken meat, 
and real disposable income. Second, the import shares from the U.S., 
New Zealand, and Australia are each specified as functions of the import 
^Carabao, a bovine animal, is a type of water buffalo used primarily 
as a draft animal but also slaughtered for meat. 
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prices from the U.S., New Zealand, and Australia. Finally, the beef 
imports from the U.S., Australia, and New Zealand are calculated as the 
products of total estimated beef imports and the estimated market shares 
from each country. 
In Figure 3.6, the ending inventories of breeding hogs are affected 
by lagged ending inventories of hogs, current weighted average prices 
of corn and soymeal, and the current farm price of hogs. The level of 
ending inventories of meat (slaughter) hogs in a given year depends on 
the number of hogs born in that year. 
Given the retail price of pork, the farm price of hogs is determined 
by the number of hogs slaughtered. The number of hogs slaughtered de­
termines the volume of pork production given a per hog slaughter weight. 
Pork exports and pork production determine the domestic consumption which 
affects the retail price of pork. Pork exports are generally under the 
control of the Taiwanese government. When the government suspends pork 
exports, the volume of pork available for domestic consumption increases 
putting downward pressure on the domestic retail price. 
The conceptual structure of the chicken and chicken meat sector 
is similar to that of the hog and pork sector. In the chicken sector, 
however, the domestic production of chicken meat is roughly equivalent 
to the domestic consumption because very little chicken meat is either 
imported or exported. 
In Figure 3.8, corn demand for feed is influenced by not only the 
number of dairy cattle, hogs, broilers, and layers in inventory (i.e., 
animal consuming units) but also the retail prices of corn and soymeal 
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Figure 3.7. Chicken and Chicken Meat Sector 
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and the farm prices of hogs and broilers. On the supply side, domestic 
acreage planted to corn is determined by lagged acreage, the lagged import 
price of corn, and the lagged domestic support price of soybeans. Almost 
all Taiwanese corn imports are supplied by the U.S. and domestic produc­
tion accounts for only a small portion (about 7-8%) of total corn demand. 
Domestic production of corn is the product of acreage harvested and yield 
per harvested acre. Because corn imports from the U.S. dominate the 
domestic market, the retail price of corn is affected to a large extent 
by the import price of corn from the U.S. Imports of corn are determined 
by total consumption (feed and food demand) and domestic production. 
The conceptual structure of the soybean sector is similar to that 
of the corn sector. As shown in Figure 3.9, Taiwanese soymeal demand 
is determined by the number of dairy cattle, hogs, broilers, and layers 
in inventory, retail prices of corn and soymeal, and farm prices of hogs 
and chickens. The acreage planted to soybeans depends on lagged acreage 
planted to soybeans, lagged support and import prices of soybeans, and 
the import price of corn. Given the small country assumption, the in­
ternal price of soybeans is determined by the import price of soybeans. 
Consequently, the imports of soybeans are determined by current total 
excess demand for soybeans. 
Mathematical Presentation of the 
Conceptual Framework 
Based on the conceptual framework presented in the previous section, 
a general statistical model of the Taiwan livestock and feedgrain model 
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is presented and described in detail in this section. The structural 
equations are arranged into five blocks: the cattle and beef sector, 
hog and pork sector, chicken and chicken meat sector, corn sector, and 
soybean sector. The model contains 78 equations of which 41 are identi­
ties and 37 are behavioral equations. The econometric model is designed 
primarily to facilitate analysis of the net effects of current and al­
ternative beef, pork, corn, and soybean policies on the Taiwanese live­
stock and feedgrain industries. The specification of each structural 
equation is discussed below in more detail. 
Cattle and Beef Sector Block 
There are 37 equations in the cattle and beef sector block of which 
14 are behavioral equations and 23 are identities. As suggested by Jarvis 
(1974), cattle are disaggregated by sex and category as allowed by the 
available data to obtain a more meaningful and accurate explanation of 
producer response. 
Equation (3.1) in Table 3.1 represents the ending inventories of 
yellow cows and heifers in each year (TWYCHHEA). The desired ending 
inventories of cows and heifers can be specified as function of the future 
expected real farm price of yellow cattle. Based on the theoretical 
equation (3.d) discussed earlier, breeding inventories of cattle (cows 
and heifers and bulls) can be expressed as functions of the lagged de­
pendent variable, current real farm price of cattle, a structural variable 
(TWOXCART), a lagged structural variable (TWOXCART(-l)), and the number 
of yellow calves born (TWVECSBA). TWOXCART is the number of oxcarts 
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Table 3.1. Taiwanese livestock and feedgrain econometric model 
Yellow cattle and beef subsector 
Ending inventories of vellow cows and heifers: 
(3.1) TWYCHHEA = AlO + All TWYCHHEA(-l) + A12 TWYCHHEA(-2) 
+ A13 TWYECPFA/TWFPI76 + A14 TWOXCART 
+ A15 TWOXCART(-l) + A16 TWYECSBA + U1 
Ending inventories of vellow bulls and steers: 
(3.2) TWYBSHEA = A20 + A21 TWYBSHEA(-l) + A22 TWYBSHEA(-2) 
+ A23 TWYECPFA/TWFPI76 + A24 TWOXCART 
+ A25 TWOXCART(-1) + A26 TWYECSBA + U2 
Farm price of vellow cattle; 
(3.3) TWYECPFA = A30 + A31 TWYECDSA + A32 TWYEBPRA + U3 
Identities: 
(3.4) TWYECSBA = TWYCHHEA(-l) * YCBIRATE 
(3.5) TWYEBSPA = TWYECQ * TWYECDSA 
(3.6) TWYECHEA = TWYCHHEA + TWYBSHEA 
(3.7) TWYECDSA = TWYECHEA(-1) + TWYECSBA - TWYECDEA 
- TWYECHEA -TWYECD2A 
Carabao cattle and beef subsector 
Ending inventories of carabao cows and heifers: 
(3.8) TWCCHHEA = BIO + Bll TWCCHHEA(-l) + B12 TWCCHHEA(-2) 
+ B13 TWCACPFA/TWFPI76 + B14 TWMACHIN 
+ BIS TWMACHIN(-l) + B16 TWCACSBA + U4 
65 
Table 3.1 continued 
Ending inventories of carabao bulls and steers: 
(3.9) TWCBSHEA = B20 + B21 TWCBSHEA(-l) + B22 TWCBSHEA(-2) 
+ B23 TWCACPFA/TWFPI76 + A24 TWMACHIN 
+ A25 TWMACHIN(-I) + A26 TWCACSBA + U5 
Farm price of carabao cattle: 
(3.10) TWCACPFA = B30 + B31 TWCACDSA + B32 TWCABPRA + U6 
Identities: 
(3.11) TWCACSBA = TWCCHHEA(-l) * CCBIRATE 
(3.12) TMCABSPA = TWCACQ * TWCACDSA 
(3.13) TWCACHEA = TWCCHHEA + TWCBSHEA 
(3.14) TWCACDSA = TWCACHEA(-1) + TWCACSBA - TWCACDEA - TWCACHEA 
- TWCACDZA 
Dairy cattle and beef subsector 
Ending inventories of dairy cows and heifers; 
(3.15) TWDCHHEA = CIO + Cll TWDCHHEA(-l) + CIS TWHOUNDA 
+ C13 (TWMILPSA/(0.91 * TWCORPRA 
+ 0.09 * TWSOMPRA)) + C14 (((TWYECPFA 
+ TWCACPFA)/2)/(0.91 * TWCORPRA + 0.09 
* TWSOMPRA)) + C15 TWDACSBA + U7 
Ending inventories of dairy bulls and steers; 
(3.16) TWDBSHEA = C20 + C21 TWDACSBA + C22 TWDACSBA(-1) 
+ C23 TWDACSBA(-2) + U8 
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Table 3.1 continued 
Milk production; 
(3.17) TWMILSPA = C30 + C31 TWDCHHEA + U9 
Identities: 
(3.18) TWDACSBA = TWDCHHEA(-1) * DCBIRATE 
(3.19) TWDABSPA = TWDACQ * TWDACDSA 
(3.20) TWDACHEA = TWDCHHEA + TWDBSHEA 
(3.21) TWDACDSA = TWDACHEA(-1) + TWDACSBA -TWDACDEA 
- TWDACHEA - TWDACDZA 
Consumption subsector 
Per capita consumption of yellow beef; 
(3.22) TWYEBDDA = DIO + Dll TWYEBPRA/TWCPI76 
+ D12 TWYDA/TWCPI76 + D13 ((TWCABPRA * TWCABDTA 
+ TWBEEPVA * XOTWUSA * TWBEEMMA + TWPORPRA 
* TWPORDTA + TWCHMPRA * (TWBRODTA + TWLAYDTA))/ 
(TWCABDTA + TWBEEMMA + TWPORDTA + TWBRODTA 
+ TWLAYDTA))/TWCPI76 + UIO 
Per capita consumption of carabao beef; 
(3.23) TWCABDDA = D20 + D21 TWCABPRA/TWCPI76 + D22 TWYDA/TWCPI76 
+ D23 ((TWYEBPRA * TWYEBDTA + TWBEEPVA * XOTWUSA 
* TWBEEMMA + TWPORPRA * TWPORDTA + TWCHMPRA * 
(TWBRODTA + TWLAYDTA))/(TWCABDTA + TWBEEMMA 
+ TWPORDTA + TWBRODTA +TWLAYDTA))/TWCPI76 + Ull 
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Table 3.1 continued 
Per capita consumption of import beef: 
(3.24) TWBEEMDA = D30 + D31 (TWBEEPVA * XDTWUSA/((TWYEBPRA 
* TWYEBDTA + TWCABPRA * TWCABDTA + TWPORPRA * 
TWPORDTA + TWCHMPRA * (TWBRODTA + TWLAYDTA))/ 
(TWYEBDTA + TWCABDTA + TWPORDTA + TWBRODTA 
+ TWLAYDTA))) + D32 TWYDA/TWCPI76 + U12 
Trade subsector 
The market share of beef imports from the U.S.; 
(3.25) TWUSBEES = D40 + 041 TWUSBEES(-l) + D42 TWBEEPVU 
/((TWBEEPVN * TWBEEMNZ + TWBEEPVS * TWBEEMAU 
+ TWBEEPVR * TWBEEMRW)/(TWBEEMNZ + TWBEEMAU 
+ TWBEEMRW)) + U13 
The market share of beef imports from New Zealand: 
(3.26) TWNZBEES = D50 + D51 TWNZBEES(-l) + D52 TWBEEPVN 
/((TWBEEPVU * TWBEEMUS + TWBEEPVS * TWBEEMAU 
+ TWBEEPVR * TWBEEMRW)/(TWBEEMNZ + TWBEEMAU 
+ TWBEEMRW)) + U14 
The market share of beef imports from Australia: 
(3.27) TWAUBEES = 1 - TWUSBEES - TWNZBEES - TWRWBEES 
Identities; 
(3.20) TWBEEMUS = TWUSBEES * TWBEEMMA 
(3.29) TWBEEMNZ = TWNZBEES * TWBEEMMA 
(3.30) TWBEEMAU = TWAUBEES * TWBEEMMA 
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Table 3.1 continued 
(3.31) TWYEBDTA = TWYEBSPA 
(3.32) TWCABDTA = TWCABSPA 
(3.33) TWBEEMMA = TWBEEMUS + TWBEEMNZ + TWBEEMAU + TWBEEMRW 
(3.34) TWYEBDDA = TWYEBDTA/TWPOP 
(3.35) TWCABDDA = TWCABDTA/TWPOP 
(3.36) TWBEEMDA = TWBEEMMA/TWPQP 
(3.37) TWBEEPVA = (TWBEEPVU * TWBEEMUS + TWBEEPVN * TWBEEMNZ 
+ TWBEEPVS * TWBEEMAU + TWBEEPVR *TWBEEMRW) 
/(TWBEEMUS + TWBEEMNZ + TWBEEMAU + TWBEEMRW) 
Hog and pork sector 
Ending inventories of breeding hogs; 
(3.38) TWBRHHEA = ElO + Ell TWBRHHEA(-l) + E12 TWBRHHEA(-2) 
• + E13 (TWPIGPFA/(0.78 » TWCORPRA + 0.22 
* TWSOMPRA)) + E14 (TWHOGPFA/(0.78 * TWCORPRA 
+ 0.22 * TWSOMPRA)) + U15 
Ending inventgries of meat hogs: 
(3.39) TWMEHHEA = E20 + E21 TWHOGSBA + U16 
Tgtal hogs born; 
(3.40) TWHOGSBA = E30 + E31 ((TWBRHHEA(-1) + TWBRHHEA)/2) + U17 
Farm price of oiolets: 
(3.41) TWPIGPFA = E40 + E41 TWHOGPFA + UIB 
Farm price of hogs; 
(3.42) TWHOGPFA = E50 + E51 TWHOGDSA + E52 TWPORPRA + U19 
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Table 3.1 continued 
Per capita consumption of pork: 
(3.43) TWPORDDA = E60 + E61 TWP0RPRA/TWCPI76 + E62 TWYDA/TWCPI76 
+ E63 ((TWYEBPRA * TWYEBDTA + TWBEEPVA * XOTWUSA 
* TWBEEMMA + TWCABPRA * TWCABDTA + TWCHMPRA 
* TWBRODTA + TWLAYDTA)/(TWCABDTA + TWBEEMMA 
+ TWPORDTA + TWBRODTA +TWLAYDTA))/TWCPI76 + U20 
Identities: 
(3.44) TWPORSPA = TWHOGQ * TWHOGDSA 
(3.45) TWHOGDSA = TWBRHHEA(-l) + TWMEHHEA(-l) + TWHOGSBA 
- TWHOGDEA - TWBRHHEA - TWMEHHEA - TWHOGMEA 
- TWHOGDZA 
(3.46) TWPORDTA = TWPORSPA - TWPORMEA 
(3.47) TWPORDDA = TWPORDTA/TWPOP 
(3.48) TWHOGHEA = TWBRHHEA + TWMEHHEA 
Chicken and chicken meat sector 
Ending inventories of layers: 
(3.49) TWLAYHEA = FIO + Fll TWLAYHEA(-l) + F12 TWEGGPFA 
/(0.66 * TWCORPRA + 0.34 * TWSOMPRA) 
+ F13 TWCHIPFA/(0.66 * TWCORPRA +0.34 
* TWSOMPRA) + F14 TIME + U21 
Ending inventories of broilers: 
(3.50) TWBROHEA = F20 + F21 TWBROHEA(-l) + F22 TWBR0HEA(-2) 
+ F23 TWCHIPFA/(0.74 * TWCORPRA + 0.26 
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Table 3.1 continued 
* TWSOMPRA) + F24 TIME + USE 
Layers slaughter; 
(3.51) TWLAYDSA = F30 + F31 (TWLAYHEA(-l) + TWLAYHEA)/2 + U23 
Broilers slaughter: 
(3.52) TWBRDDSA = F40 + F41 (TWBROHEA(-l) + TWBR0HEA)/2 + U24 
Farm price of chicken; 
(3.53) TWCHIPFA = F50 + F51 (TWBRDDSA + TWLAYDSA) + F52 TWCHMPRA 
+ U25 
Per capita consumption of chicken meat: 
(3.54) TWCHMDDA = F60 + F61 TWCHMPRA/TWCPI76 + F62 TWYDA/TWCPI76 
+ F63 (TWYEBPRA * TWYEBDTA + TWBEEPVA * XOTWUSA 
* TWBEEMMA + TWCABPRA * TWCABDTA + TWPORPRA 
* TWPQRDTA)/(TWYEBDTA + TWCABDTA + TWBEEMMA 
+ TWPQRDTA)/TWCPI76 + U26 
Eggs production; 
(3.55) TWEGGSPA = F70 + F71 (TWLAYHEA + TWLAYHEA(-l) + TWLAYDSA) 
+ U27 
Identities; 
(3.56) TWLAYDTA = TWLAYQ * TWLAYDSA 
(3.57) TWBRODTA = TWBROQ * TWBRDDSA 
(3.58) TWCHMDDA = (TWLAYDTA + TWBRODTA)/TWPOP 
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Table 3.1 continued 
Corn sector 
Feed demand for corn: 
(3.59) TWCORDFA = GIO + Gil TWCORSRA + G12 (TWCORPRA/TWMHCPAA) 
+ G13 (TWSOMPRA/TWMHCPAA) + U28 
Area planted of corn: 
(3.60) TWCORSAA - G20 + G21 TWCGRSAA(-l) + G22 (TWCORPSA(-I) 
/TWSGYPSA(-l)) + G23 TWC0RPSA(-1)/TWSUGPSA(-l> 
+ G24 TWC0RPSA(-1)/TWRICPSA(-1) + U29 
Area harvested of corn: 
(3.61) TWCORSHA = G30 + G31 TWCORSAA + U30 
Corn price linkage: 
(3.62) TWCORPRA = G40 + G41 TWCORPVA + U31 
(3.63) TWCORPVA = G50 + G51 (USCORPVA * XOTWUSA) + U32 
Identities: 
(3.64) TWCORSPA = TWCORSHA * TWCORSYA 
(3.65) TWCORDDA = TWCORDFA + TWCORDQA + TWCORDOA + TWCORDIA 
(3.66) TWCORMMA = TWCORDDA - TWCORSPA - TWCORHCA 
(3.67) TWMHCPAA = (TWMILPSA * TWMILSPA + TWHOGPFA * 
(TWHOGQ/0.815) * (TWHOGHEA - TWHOGHEA(-l) 
+ TWHOGDSA) + TWCHIPFA * 2.2 * (TWBROHEA 
- TWBROHEA(-l) + TWBRODSA) + TWEGGPFA * 
TWEGGSPA)/(TWMILSPA + TWHOGQ/0.815 * (TWHOGHEA 
- TWHOGHEA(-l) + TWHOGDSA) + 2.2 * (TWBROHEA 
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Table 3.1 continusd 
- TWBROHEA(-l) + TWBRQDSA) + TWEGGSPA) 
(3.68) TWCORSRA = 1.0000 * (TWDACHEA - TWDACHEA(-l) + TWDACDSA) 
+ 0.3969 * (TWHOGHEA - TWHOGHEA(-l) + TWHQGDSA) 
+ 0.0063 * (TWBROHEA - TWBROHEA(-l) + TWBRODSA) 
+ 0.0323 * (TWLAYHEA - TWLAYHEA(-l) + TWLAYDSA) 
Soybean sector 
Sovmeal demand: 
(3.69) TWSOMDDA = HIO + Hll TWSOMSRA + H12 (TWSOMPRA/TWMHCPAA) 
+ H13 (TWCORPRA/TWMHCPAA) + U33 
Area planted of soybeans: 
(3.70) TWSDYSAA = H20 + H21 TWSOYSAA(-l) + H22 (TWSOYPSA(-l) 
/TWCORPSA(-l)) + H23 TWS0YPSA(-1)/TWSUGPSA(-1) 
+ H24 TWSOYPSA(-l)/TWRICPSA(-l) + U34 
Area harvested of soybeans; 
(3.71) TWSOYSHA = H30 + H31 TWSGYSAA + U35 
Soybean price linkage: 
(3.72) TWSQMPRA = H40 + H41 TWSOYPVA + U36 
(3.73) TWSOYPVA = H50 + H51 (USCORPVA * XOTWUSA) + U37 
Identities: 
(3.74) TWSOYSPA = TWSOYSHA * TWSOYSYA 
(3.75) TWSQYDDA = TWSOMDDA/TWSOYQ 
(3.76) TWSOYDTA = TWSQYDDA + TWSQYDQA + TWSOYDOE + TWSQYD2A 
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Table 3.1 continued 
(3.77) TWSOYMMA = TWSOYDTA - TWSOYSPA - TWSOYHCA 
(3.78) TWSOYSRA = 1.0000 * (TWDACHEA - TWDACHEA(-l) + TWDACDSA) 
+ 0.5990 * (TWHOGHEA - TWHOGHEA(-l) + TWHQGDSA) 
+ 0.0137 * (TWBROHEA - TWBROHEA(-l) + TWBRODSA) 
+ 0.1016 * (TWLAYHEA - TWLAYHEA(-l) + TWLAYDSA) 
/ 
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Table 3.2. Definition of variables 
Endogenous variables; 
TWAUBEES = Australia's share of Taiwanese beef imports 
TWBEEMAU = imports of beef from Australia, mt 
TWBEEMMA = total beef imports, mt 
TWBEEMNZ = imports of beef rom New Zealand, mt 
TWBEEMUS = imports of beef from the U.S., mt 
TWBEEPVA = import unit value of beef, US$/kg 
TWBEEPVN = import price of beef from New Zealand, US$/kg 
TWBEEPVS = import price of beef from Australia, US$/kg 
TWBEEPVU = import price of beef from the U.S., US$/kg 
TWBRHHEA = ending inventories of breeding hogs (Dec. 31), 
1000 hd 
TWBRQDSA = slaughter of broilers, 1000 hd 
TWBRODTA = total consumption of chicken meat, mt 
TWBROHEA = ending inventories of broilers (Dec.31), 1000 hd 
TWCABDDA = per capita carabao beef consumption, kg 
TWCABDTA = total consumption of carabao beef, mt 
TWCABPRA = retail price of carabao beef, NT$/kg 
TWCABSPA = production of carabao beef (carcass weight), mt 
TWCACDSA = slaughter of carabao cattle, hd 
TWCACHEA = ending inventories of carabao cattle (Dec. 31), hd 
TWCACPFA = farm price of carabao cattle, NT$/kg 
TWCACSBA = number of carabao calves born, hd 
TWCBSHEA = ending inventories of carabao bulls and steers 
(Dec. 31), hd 
TWCCHHEA = ending inventories of carabao cows and heifers 
(Dec. 31), hd 
TWCHIPFA = farm price of chicken, NT$/kg 
TWCHMDDA = per capita consumption of chicken meat, kg 
TWCHMPRA = retail price of chicken meat, NT$/kg 
TWCORDFA = corn demand for feed, mt 
TWCORDTA = total corn demand (food nd feed), mt 
TWCORMMA = net imports of corn, mt 
TWCORPRA = retail price of corn, US$/kg 
TWCORPVA = import price of corn, US$/kg 
TWCORSAA = acreage planted in corn, hectare 
TWCORSHA = acreage harvested in corn, hectare 
TWCORSPA = production of corn, mt 
TWCORSRA = corn-consuming animal units (dairy cattle, hogs, 
broilers,- and layers raised on farms), number 
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Table 3.2. Continued 
TWDABSPA = production of dairy beef (carcass weight), mt 
TWDACDSA = slaughter of dairy cattle, hd 
TWDACHEA = ending inventories of dairy cattle (Dec. 31), hd 
TWDACSBA = number of dairy calves born, hd 
TWDBSHEA = ending inventories of dairy bulls and steers 
(Dec. 31), hd 
TWDCHHEA = ending inventories of dairy cows and heifers 
(Dec. 31), hd 
TWEGGSPA = eggs production, mt 
TWHOGHEA = ending inventories of total hogs, 1000 hd 
TWHOGPFA = farm price of hogs, NT$/kg 
TWHQGSBA = number of hogs born, 1000 hd 
TWLAYDTA = layer chicken meat consumption, mt 
TWLAYHEA = ending inventories of layers, 1000 hd 
TWMEHHEA = ending inventories of meat hogs, 1000 hd 
TWMHCPAA = weighted average farm prices of milk, hogs, broilers, 
and eggs 
TWMILSPA = milk production, mt 
TWNZBEES = New Zealand's share of Taiwanese beef imports, mt 
TWPIGPFA = farm price of piglets, NT$/kg 
TWPQRDDA = per capita pork consumption, kg 
TWPORDTA = total domestic pork consumption, mt 
TWPGRPRA = retail price of pork, NT$/kg 
TWPORSPA = production of pork (carcass weight), mt 
TWSOMDDA = soymeal demand, mt 
TWSOMPRA = retail price of soymeal, US$/kg 
TWSOMSRA = corn-consuming animal units (dairy cattle, hogs, 
broilers, and layers raised on farms), number 
TWSOYDDA = soybean crushing demand, mt 
TWSOYDTA = total soybean demand (food and feed), mt 
TWSOYMMA = net imports of soybean, mt 
TWSOYPVA = import price of soybeans, US$/kg 
TWSOYSAA = acreage planted in soybean, hectare 
TWSOYSHA = acreage harvested in soybean, hectare 
TWSOYSPA = production of soybeans, mt 
TWUSBEES = United State's share of Taiwanese beef imports 
TWYBSHEA = ending inventories of yellow bulls and steers 
(Dec. 31), hd 
TWYCHHEA = ending inventories of yellow cows and heifers 
(Dec. 31), hd 
TWYEBDDA = per capita yellow beef consumption, kg 
TWYEBDTA = total consumption of yellow beef, mt 
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Table 3.2. Continued 
TWYEBPRA = retail price of yellow beef, NT$/kg 
TWYEBSPA = production of yellow beef (carcass weight), mt 
TWYECHEA = ending inventories of yellow cattle (Dec. 31), hd 
TWYECDSA = slaughter of yellow cattle, hd 
TWYECPFA = farm price of yellow cattle, NT$/kg 
TWYECSBA = number of yellow calves born, hd 
Predetermined variables; 
CCBIRATE = birth rate of carabao cattle 
DCBIRATE = birth rate of dairy cattle 
TIME = time trend 
TWBEEMRW = beef imports from all countries except U.S., 
Australia, New Zealand 
TWBEEPVR = import unit value of beef from all countries except 
U.S., Australia, New Zealand 
TWBROQ = average carcass weight of broilers, kg/hd 
TWCACDEA = number of death loss carabao cattle, hd 
TWCACDZA = statistical discrepancy of carabao cattle, hd 
TWCACQ = average carcass weight of carabao cattle, kg/hd 
TWCACSBA = number of carabao calves born, hd 
TWCORDIA = corn demand fpr industrial use, mt 
TWCORDOA = corn demand for seed and waste, mt 
TWCORDQA = corn demand for food, mt 
TWCORHCA = stock change of corn, mt 
TWCORPSA = support price of corn, NT$/kg 
TWCORSYA = corn yield per harvested hactare 
TWCPI76 = consumer price index, 1976 =100 
TWDACDEA = number of death loss of dairy cattle, hd 
TWDACDZA = statistical discrepancy of dairy cattle, hd 
TWDACQ = average carcass weight of dairy cattle, kg/hd 
TWDACSBA = number of dairy calves born, hd 
TWEGGPFA = farm price of eggs, NT$/kg 
TWFPI76 = farm price index, 1976 = 100 
TWHOGDEA = number of death loss of hogs, 1000 hd 
TWHOGDZA = statistical discrepancy of hogs, hd 
TWHOGMEA = exports of live hogs, 1000 hd 
TWHQGQ = average carcass weight of hogs, kg/hd 
TWHOUNDA = number of household raising dairy cattle, farms 
TWLAYQ = average carcass weight of layers, kg/hd 
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Table 3.2. Continued 
TWMACHIN = index of farm mechanization, the ratio of farm 
machine (tractor and power tiller) to farm land 
TWMILPSA = support price of milk, NT$/kg 
TWDXCART = number of oxcarts, 1000 units 
TWPOP = population, million 
TWPORMEA = pork exports, mt 
TWRICPSA = support price of rice, NT$/kg 
TWRWBEES = rest-of-world's share of Taiwanese beef imports 
TWSOYDOE = soybean demand for seed, mt 
TWSOYDQA = soybean demand for food, mt 
TWSOYDZA = soybean demand for others, mt 
TWSQYHCA = stock change of soybean, mt 
TWSOYPSA = support price of soybean, NT$/kg 
TWBOYQ = soybean crushing ratio 
TWSOYSYA = corn yield per harvested hectare 
TWSUGPSA = support price of sugar, NT$/kg 
TWYDA "= disposable income, NT$ 1000 
TWYECDEA = number of death loss of yellow cattle, hd 
TWYECDZA = statistical discrepancy of yellow cattle, hd 
TWYECO = average carcass weight of yellow cattle, kg/hd 
TWYECSBA - number of yellow calves born, hd 
USCORPVA = U.S. export price of corn, US$/kg 
USSOYPVA = U.S. export price of soybean, US$/kg 
XOTWUSA = exchange rate, new Taiwan dollar per U.S. dollar 
YCBIRATE = birth rate of yellow cattle 
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in Taiwan which is used as a proxy to explain the structural change that 
has occurred in the yellow cattle industry. Unfortunately, Taiwanese 
data do not distinguish cows and heifers by age group. Thus, TWYCHHEA 
includes not only the breeding inventories (females over about 2 years 
old) but also young heifers. Consequently, the number of yellow calves 
born is included as an explanatory variable to account for the fact that 
some of yellow calves born each year are replacement heifers. 
Equation (3.2) represents the ending inventories of yellow bulls and 
steers. This equation is similar in specification to equation (3.1). 
The sign of the real farm price in a cattle breeding inventory equation 
like equation (3.1) is expected to be positive. Most yellow bulls and 
steers, however, are used either for draft or slaughter purposes. As in­
crease in the farm price of yellow cattle would lead farmers to replace 
their yellow bulls and steers with farm machines further and, conse­
quently, reduce the ending inventories of bulls and steers. This suggests 
that the expected sign on the farm price in equation (3.2) is negative. 
Equation (3.3) represents the slaughter demand, normalized on the 
farm price of cattle to facilitate the linkage between farm and retail 
prices. The farm price of yellow cattle can be expressed as a function 
of slaughter and the retail price of yellow beef. 
Equation (3.4) through (3.7) are identities. Equation (3.4) cal­
culates the number of yellow calves born as the product of the birth 
rate of yellow cattle and beginning inventories of cows and heifers. 
Equation (3.5) calculates the production of yellow beef as the product 
of the average weight and slaughter of yellow cattle. Equation (3.6) 
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calculates the total ending inventories of yellow cattle as the sum of 
ending inventories of each category of yellow cattle. Equation (3.7) 
is the market clearing condition. 
Equations (3.8) through (3.14) describe the carabao cattle subsector 
which is similar in specification to the yellow cattle subsector. 
Equations (3.15) through (3.HI) explain the dairy cattle subsector. 
Although this subsector is also similar in specification to the yellow 
cattle subsector, the support price of milk is included in equations 
(3.15) (cows and heifers) to explain dairy farmer response to changes 
in the milk market. To capture dairy farmers' response to feed costs, 
the farm price of cattle and milk are deflated by the weighted average 
prices of corn and soymeal. The weights of corn and soymeal are specified 
as 0.91 and 0.09, respectively, reflecting the percentage of each used 
in mixed feed rations in Taiwan. According to Table 3.3, the weight 
of corn and soybeans in the weighted average prices 
Table 3.3. The percentage of contents of mixed feed in the 
Taiwanese livestock industry (Agricultural 
Bureau, Ministry of Economics, R.O.C.) 
Contents 
Grain 
Industry Total Corn Sorghum Barley Soybeans other 
Hog 0.75 0.70 0.10 0.20 0.15 0.10 
Broiler 0.70 0.80 0.20 0.00 0.20 0.10 
Layer 0.60 0.80 0.20 0.00 0.25 0.15 
Dairy 0.77 1.00 0.00 0.00 0.08 0.15 
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of corn and soybeans can be calculated as 0.91 (=(0.77 x 1.00)/(0.77 
X 1.00 + 0.08)) and 0.09 (=0.08/(0.77 x 1.00 + 0.08)), respectively, 
in the dairy industry. In the same way, the weights of corn and soybeans 
can be calculated as 0.74 and 0.26 for the broiler industry, 0.66 and 
0.34 for the layer industry, and 0.78 and 0.22 for the hog industry. 
Finally, because no data for the farm price of slaughter dairy cattle 
are available in Taiwan, the average farm price of yellow and carabao 
cattle is used as a proxy variable. 
The ending inventories of dairy bulls and steers in equation (3.16) 
is expressed as a function of the current and lagged number of dairy 
calves born. Equation (3.17) explains milk production as a function 
of ending inventories of dairy cows and heifers. 
Equations (3.18)-(3.20) are identities which calculate dairy calves 
born, dairy beef production, total dairy cattle. Equation (3.21) is 
the live dairy cattle market clearing condition. 
In the consumption subsector, the per capita of consumption of both 
yellow and carabao beef in equations (3.22) and (3.23) are determined 
by real retail prices of yellow beef, weighted average prices of carabao 
beef, imported beef, pork, and chicken meat, and real disposable income. 
Although the quality of imported beef is different from domestic beef, 
domestic beef prices are affected by beef imports to some extent. 
Equation (3.24) represents the behavior of import beef demand. 
Per capita beef imports is specified as a function of the relative prices 
of the weighted average import price of beef to the domestic price of 
beef, the weighted average prices of pork and chicken meat, and real 
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per capita disposable income. 
The competitiveness of U.S., New Zealand, and Australian beef is 
explained by the import shares of each exporter in equations (3.25) 
through (3.27). Equation <3.25) explains the market share of beef imports 
from the U.S. as a function of the U.S. beef import price relative to 
those of New Zealand and Australia. The New Zealand share (equation 
(3.26)) has a specification similar to that of the U.S. with the import 
price from New Zealand relative to those of the U.S. and Australia. 
The Australian share is calculated in equation (3.27) as one minus the 
U.S., New Zealand, and the exogenous rest-of-worId shares. 
Equations (3.28) through (3.30) calculate the volume of beef imported 
from the U.S., New Zealand, and Australia. Equations (3.31) and (3.32) 
are market equilibrium equations for yellow and carabao beef. 
Equation (3.33) calculates total beef imports. Equations (3.34) 
through (3.36) are identities for the per capita consumption of yellow, 
carabao, and imported beef, respectively. Equation (3.37) calculates 
the weighted average import price of beef (the import unit value of beef) 
from the various exporting countries. 
Hop and Pork Sector Block 
This block contains eleven equations, five of which are identities. 
Given the discussion of theory earlier, ending inventories of breeding 
hogs (equation (3.38)) are assumed to depend on the farm prices of hogs 
and piglets relative to the weighted average prices of corn and soymeal 
and the lagged dependent variable. The weights of corn and soybeans 
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are calculated as 0.78 and 0.22, reflecting the relative use of each 
in mixed feed for hogs in Taiwan (refer to Table 3.3). 
The ending inventory of meat bogs in equation (3.39) is specified 
as a function of the number of total hogs born in the current year as 
suggested by the biological cycle of hogs. 
Equations (3.40) through (3.43)— the number of hogs born, the farm 
prices of piglets, the farm price of hogs, and per capita consumption 
of pork—are specified similar to the corresponding equations in the 
cattle and beef sector. 
Equations (3.44) through (3.48) are identities. Equation (3.44) 
calculates pork production as the product of the number of hogs slaugh­
tered and the average carcass weight of hogs in Taiwan in each year. 
Equation (3.45) explains the slaughter supply of hogs and is the hog 
market clearing condition. Equation (3.46) is the market clearing iden­
tity for pork in which pork available for consumption is calculated as 
the difference between pork production and exports. Equations (3.47) 
and (3.48) calculate the per capita consumption of pork and the total 
ending inventories of hogs, respectively. 
Chicken and Chicken Meat Sector Block 
The ending inventories of layers (equation (3.49)) follows the ear­
lier theoretical discussion and is modeled as a function of the farm 
price of eggs relative to the weighted average prices of corn and soy­
beans, relative prices of broilers (the data of prices of layers are 
not available in Taiwan) to weighted average prices of corn and soymeal, 
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lagged ending inventories of layers, and time trend to represent tech­
nical progress in chicken production (TIME). The ending inventories 
of broilers (equation (3.50)) is hypothesized to be a function of price 
of broilers relative to the weighted average prices of corn and soymeal, 
the lagged dependent variable, and time trend (TIME). 
Equations (3.51) and (3.52) are the slaughter supply equations for 
layers and broilers. A higher farm price of chicken can induce farmers 
to quickly increase their herd size due to the relative short biological 
cycle. This would lead to an increase in current chicken slaughter supply 
and ending inventories. An increase in ending inventories, consequently, 
would increase the slaughter supply in the next period. The number of 
chickens slaughtered in a given year can thus be specified as a function 
of the number of chickens in inventory. Because the flock size can be 
increased quickly, the average flock size (the average of beginning and 
ending stocks) is used to explain slaughter. 
Equation (3.53) explains the farm price of chickens as a function 
of the number of chickens slaughtered and the retail price of broilers. 
Equation (3.54) describes the behavior of chicken meat demand which is 
similar in specification to the beef and pork demand equations. Equation 
(3.55) explains egg production as a function of the number layers raised. 
Equations (3.56) and (3.57) specify that the production of meat 
from broilers and layers are equal to the product of average carcass 
weight and the number of each type of chicken slaughtered. Equation 
(3.58) is an accounting identity that simply calculates per capita con­
sumption of chicken meat. 
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Corn Sector Block 
Equations (3.59) through (3.68) explain the demand and supply of 
corn in Taiwan. Feed demand for corn (equation (3.59)), accounting for 
over 90 percent of the total demand for corn in Taiwan, is represented 
as a function of the number of grain consuming animal units (the weighted 
number of dairy cattle, hogs, layers, and broilers on farms) and the 
prices of corn and soymeal relative to the weighted average prices of 
milk, hogs, layers, and broilers. Based on the compound model (partial 
adjustment framework for area planted to corn and naive expectations 
for price of corn), the area planted to corn (equation (3.60)) is ex­
plained as a function of lagged support price of corn relative to the 
prices of competitive crops such as soybean, sugar cane, and rice and 
lagged area planted to corn. 
In equation (3.61), the area harvested to corn is modeled as a func­
tion of the area planted to corn. The retail price of corn in equation 
(3.62) is determined by the import price of corn. Equation (3.63) is 
a corn price transmission equation in which the import price of corn 
depends on the U.S. export price of corn and the exchange rate. The 
transportation cost, tariff, and other will be included in the intercept 
term. 
Equations (3.64) through (3.60) are identities. Equation (3.64) 
calculates corn production as the product of corn yield per harvested 
hectare and the harvested area. Equation (3.65) calculates total demand 
for corn as the sum of corn demand for feed and exogenous food use, seed 
and industrial use, and corn waste. Equation (3.66) is a market clearing 
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condition for the corn market. Equation (3.67) calculates the weighted 
average farm price of milk, hogs, broilers, and layers for use in the 
feed demand equations for corn and soybeans. Equation (3.68) calculates 
the total corn-consuming animal units. Because each of dairy cattle, 
hogs, broilers, and layers consume on the average 742.67 kg, 294.75 kg, 
4.71 kg, and 24.00 kg of corn per year, respectively, thus the weights 
of dairy cattle, hogs, broilers, and layers can be specified as 1.0, 
0.3969 (= 294.75/742.67), 0.0063 (= 4.71/742.67), and 0.323 
(= 24.0/742.67), respectively. 
Soybean Sector Block 
The specification of the soybean model is similar to that of corn. 
Equation (3.69) represents the behavioral relationship for soymeal demand. 
Soybeans can be crushed into soymeal for feed and soyoil for food. The 
soymeal demand in equation (3.69) is explained by the soymeal-consuming 
animal units, the retail prices of corn and soymeal relative to the 
weighted average prices of milk, hogs, layers, and broilers (TWMHCPAA). 
The specification of the area planted to soybeans in equation (3.70) 
is similar to that of area planted to corn in equation (3.60), which 
is assumed to depend on the lagged dependent variable, lagged support 
price of soybeans, and lagged support prices of corn and other competitive 
crops. Equations (3.71)-(3.74) are specified similar to the corresponding 
equations in the corn sector. Equation (3.75) calculates the soybean 
crush demand by dividing soymeal demand by the soymeal crush extraction 
rate. Equations (3.76) and (3.77) calculates the total soybean demand 
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and imports of soybeans, respectively. Equation (3.78) calculates soy-
meal -consuming animal units. The weights of dairy cattle, hogs, broilers, 
and layers are specified as 1.0, 0.599, 0.0137, and 0.1016, respectively, 
because each consumes 98.42 kg, 58.95 kg, 1.35 kg, and 10.0 kg of soymeal, 
respectively, per year. 
Estimation Techniques 
Two-stage least squares (ESLS) and three-stage least squares (3SLS) 
are two widely used estimators of simultaneous equations models. The 
Taiwanese livestock and feedgrain model presented in the next chapter 
is a simultaneous system of equations. Because of the dynamic nature 
of livestock production, however, the model contains a number of lagged 
dependent variables. Unfortunately, there exists a contemporaneous 
correlation between lagged dependent variables and the associated error 
terms in any model. Consequently, the usual 2SLS or 3SLS estimators 
directly applied to a model with such a vector autoregressive process 
would not insure consistent parameter estimates (Sargan (1961) and Fair 
(1970)). To correct this problem, the Wallis-like two step estimator 
(Fomby, Hill, and Johnson (1984)) is introduced here to estimate the 
parameters of the model. 
Condider a system of G dynamic simultaneous equations with a vector 
autoregressive error process and lagged dependent variables; 
(3.e) YA+XB+Y,C+V=0 
-1  
with error specification 
V = V , R + U 
- 1  
07 
where Y is a TxG matrix of enodogenous variables; X is a TxK matrix of 
non-stochastic exogeneous variables; Y_^ is a TxG matrix of lagged endo-
geneous variables; V and U are TxG matrices of disturbance terms. A, 
B, and C are, respectively, GxG, KxG, and GxG matrices of parameters 
while R is a GxG matrix of correlation coefficients representing the 
degree and type of autocorrelation among the errors in V. 
Write U as U = u^ = [ u^^, u^g, u^^ 3. Thus , u^ is a TxG 
matrix. The statistical assumptions underlying the model are as follows: 
(i) Eu^ ' = 0; 
(ii) Eu^ 'u^ = S, S positive definite; 
(iii) Eu^ 'u^ =0 for s # t; 
(iv) plim T'^XU = plim T"^Y_JU = plim T"^X_JU 
= plim T ^Y_gU = 0; 
(V) the moment matrix of the endogeneous, lagged endogeneous, 
predetermined, and lagged predetermined variable is well behaved 
in the limit; 
(vi) For the sake of simplicity, R is assumed to be a diagonal 
matrix of elements between -1 and 1. 
In general the error term in the some ending-inventory equations 
in the Taiwanese livestock and feedgrain model is: 
"t,i ' = "t.i - ' 1 - «i ' "t-i.i : 
2 
where i = 1, 2,...,G and u . .~N(0, j .). 
t « 1 u $ 1 
Also, the errors for any given equation i at time t satisfies: 
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("t-l,i ( 1 ' "t-a,i 
= - ( 1 - (3. ) TR®. 
1 u 
When the term E(v^ . ^ .) is not equal to zero, this indicates that 
first order autocorrelation exists. Because the off-diagonal elements 
are zero, there is no contemporaneous correlation among error terms across 
equations. However, there are six coefficients (b . . j = 0, 
J $ 1 
and only five parameters (a- . , a, . , a„ . , a. , and |î. ) in the general 
V,1 Ifl C,1 1 1 
livestock inventory equation given in equation O.d). The priori re­
strictions on the coefficients of equation (3.d) are needed to yield 
a unique set of parameters estimates. The appropriate reduced form for 
the simultaneous equation model O.e) is: 
Y = -XBA"^ - Y ,CA'^ - (V ,R + U) 
-1 -1 
= -XBA"^ - Y ,CA'^ - C- (Y ,A + X ,B + Y „C) R + Ul A"^ 
-1  -1  -1  -2  
= -XBA"^ - Y , (AR - C> A"^ + X ,BRA'^ + Y „CRA"^ - UA"^ 
- 1  - 1  - 2  
This can be simplified to: 
(3.f) Y = XtTj + Y_^ïïg + X_jit3 + Y_2ÏÏ^ + E 
where = -BA ^ = -(AR - C) A \ = BRA \ 
TT^ = CRA ^ , and E = -UA ^ . 
Applying OLS to equation (3.f), we obtain a consistent estimator for 
Y: 
^ + Y_g^^. 
The equation (3.e) can be normalized as follows 
(3.g) y. = Y.T. + X.f. + Y , .0. + v. i = 1, 2,..., G 
1 1 1  1 1  -1, 1  1  1  
= Z.f. + v.. 
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where Z. = CY., X., Y. , .3; ^. = <T.', S , Ô.')'; Y. is the matrix 
1 11 1-1,1 1 I'll 1 
of observations on all endogeneous variables other than y. in the ith 
equation; and is the matrix of observations on all predetermined vari­
ables in the ith equation. In order to obtain a consistent estimator 
of 0., the instrumental variables estimator is applied to equation (3.g). 
Thus, 
$.  =  C(V. ,  X . ,? . ,  X. .  
However, if autoregressive error process is ignored and ordinary SSLS 
is directly applied to estimate the equation (3.e), then the reduced 
form for the simultaneous system would be 
Y = - XBA"^ - Y , CA"^ + VA'^ . 
- 1  
This can be simplified to: 
(3.h) Y = XIT,' + Y ,ïï_' + E' 1  - I S  
- I  - t  
where ' = -BA ; ' = -CA ; 
E' = VA"^ = (V ,RA~^ + UA"S. 
-1 
Applying OLS to equation <3.h) will not obtain an unbiased and consistent 
estimator for Y because contemporaneous correlation exists between the 
regressor Y_^ and E'. 
To obtain consistent estimates of R and Z, a number of alternative 
procedures such as the Ourbin, Cochrane-Orcutt, nonlinear regression, 
grid search, or iterative procedures can be used to estimate R based 
on the residual e , , where e . = y. - Z. P. . It has been found that the 
#  1  •  1  1  1 1  
maximum likelihood estimator or nonlinear regression estimator often 
performs better than C-0 and Durbin's procedures in estimating the true 
autocorrelation coefficient (Maddala [1977, p. 280], Spitzer (1979)). 
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Therefore, a non-linear grid search method, which can reach a global 
minimum of sum of squares function by performing a search over the 
permissible range (i.e., -1 < r < 1) will be adopted to estimate the 
true autocorrelation coefficient in the present model. 
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CHAPTER IV. EMPIRICAL ANALYSES AND MODEL VALIDATION 
This chapter presents the estimated results and validation tests 
of the Taiwanese livestock and feedgrain model developed in the previous 
chapter. All but three equations are estimated by the Wallis-like two 
step estimator based on principal components using annual data from 1968 
to 1985.1 The U.S., New Zealand, and Australian beef share equations 
are estimated by Seemingly Unrelated Regression (SUR) because these three 
equations are block recursive and the data on beef imports from U.S., 
New Zealand, and Australia are only available from 1975 to 1985. The 
estimation results are presented in Table 4.1 along with a number of 
descriptive statistics, including R^ and the Durbin Watson test (dw). 
The t ratio for each estimated parameter is given in parentheses below 
each estimated parameter. The estimated elasticities are given in brack­
ets below the coefficients. For the equations containing a lagged de­
pendent variable, the Durbin h statistic <dh) is reported. A definition 
for each variable in the model is provided in Table 4.2. 
Cattle and Beef Sector 
The ending inventory of yellow cows and heifers (TWYCHHEA in equation 
(4.1)) is influenced by the first-order lagged dependent variable, current 
number of yellow calves born (TWYECSBA), the real farm price of yellow 
*In order to estimate unbiased coefficients using the Wallis-like 
two step estimator (see Chapter III), the exogenous variables and the 
lagged endogenous variables will be lagged and used as instrumental vari­
ables. Consequently, the first three data observations are truncated 
leaving 15 observations from 1971 to 1985 to be used to estimate the 
coefficients in the model. 
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Table 4.1. Estimates of Taiwanese Livestock and Feedgrain Model 
Cattle and beef sector 
(4.1) TWYCHHEA = -11958.4 + 0.6545 TWYCHHEA<-1) 
(-0.82) (2.47)*** 
[0.661] 
+ 13808.4 TWYECPFA/TWFPI76 + 0.5716 TWYECSBA 
(1.55) (1.92)* 
CO.3463 CO.1933 
+ 0.143 TWOXCART + 10962 D7458 
(2.09)** (4.01)*** 
CO.1033 
Rs = 0.9652 DH = 0.30 
(4.2) TWYBSHEA = 9397.3 + 0.3643 TWYBSHEA(-l) + 0.3028 TWYECSBA 
(2.82) (2.66)*** (3.00)*** 
CO.3853 CO.1343 
+ 0.174 TWOXCART - 11779.5 D778 
(4.22)*** (-7.92)*** 
CO.2423 
R2 = 0.98472 DH = 1.14 
(4.3) TWYECPFA = - 0.3273 - 0.000629 TWYECDSA + 0.6738 TWYEBPRA 
(-0.05) (-3.85)*** (26.21)**" 
C-0.1293 CI.1243 
- 29.4048 D75 
(-3.84)*** 
RG = 0.9847 DW = 1.50 
(4.4) TWYECSBA = TWYCHHEA(-1) * YCBIRATE 
(4.5) TWYEBSPA = TWYECQ * TWYECDSA 
(4.6) TWYECHEA = TWYCHHEA + TWYBSHEA 
"Indicates that the estimated parameter is significant at 10% level. 
**Indicates that the estimated parameter is significant at 5% level. 
***Indicates that the estimated parameter is significant at 1% level. 
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Table 4.1 continued 
(4.7) TWYECDSA = TWYECHEA(-l) + TWYECSBA -TWYECDEA - TWYECHEA 
- TWYECDZA 
(4.8) TWCCHHEA = 16887.2 + 0.70 TWCCHHEA(-l) 
(2.92) (11.2)*** 
[0.721] 
- 71747.8 TWMACHIN(-l) + 0.1013 TWCACSBA 
(-2.96)*** (0.78) 
[-0.130] [0.03] 
+ 5265 D7456 
(7.78)—* 
m = 0.9949 DH = -0.69 
(4.9) TWCBSHEA = 14845.7 + 0.7596 TWCBSHEA(-l) +0.09 TWCACSBA 
(4.65) (12.23)*** (0.86) 
[0.858] [0.02] 
- 897780 TWMACHIN + 5013.1 D73 - 15282.2 D78 
(-1.78) (4.24)*** (-7.86)*** 
[-0.17] 
R® = 0.9991 DH = -0.02 
(4.10) TWCACPFA = 19.5656 - 0.0022 TWCACDSA + 0.7673 TWCABPRA 
(0.33) (-1.64) (3.77)*** 
[-0.373] [1.145] 
- 28.83 D745 
(-1.96)* 
Rs = 0.9460 OW = 2.27 RHO = 0.398 
(4.11) TWCACSBA = TWCCHHEA(-l) * CCBIRATE 
(4.12) TWCABSPA = TWCACQ * TWCACDSA 
(4.13) TWCACHEA = TWCCHHEA + TWCBSHEA 
(4.14) TWCACDSA = TWCACHEA(-1) + TWCACSBA -TWCACDEA 
- TWCACHEA - TWCACDZA 
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Table 4.1 continued 
(4.15) TWDCHHEA = -5366.86 + 1.083 (0.54 * TWDACSBA 
(-3.09) (4.41)*** 
CO.329] 
+ 0.27 * TWDACSBA(-l)) + 7.657 TWHQUNDA 
(6.97)*** 
CO.3063 
+ 4940.04 (TWMILPSA/(0.91 * TWCORPRA + 0.09 * TWSOMPRA)) 
(3.43)*** 
CO.357] 
+ 170.2 (((TWYECPFA +TWCACPFA)/S)/(0.91 * TWCORPRA 
(1.37) 
CO.121] 
• +0.09 *TWSOMPRA)) + 4520.5 D845 
(5.41)*** 
R= = 0.9908 DW = 2.36 
(4.16) TWDBSHEA = -1703.94 + 0.8859 (0.46 * TWDACSBA 
(-1.64) (6.72)*** 
CI.24] 
+ 0.23 * TWDACSBA(-l)) - 2261 D7789 
(-2.32)** 
RB = 0.7996 DW = 1.21 
(4.17) TWMILSPA = 2706.72 + 2.01 TWDCHHEA 
(1.30) (22.78)*** 
CO.94] 
R= = 0.9756 DW = 2.21 
(4.18) TWDACSBA = TWDCHHEA(-1) * DCBIRATE 
(4.19) TWDABSPA = TWDACQ * TWDACDSA 
(4.20) TWDACHEA = TWDCHHEA + TWDBSHEA 
(4.21) TWDACDSA = TWDACHEA(-1) + TWDACSBA -TWDACDEA - TWDACHEA 
- TWDACDZA 
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Table 4.1 continued 
(4.22) TWYEBDDA = 0.0915 - 4.2971 TWYEBPRA/TWCPI76 
(0.23) (-5.54)*** 
[-5.76] 
+ 0.0071 TWYDA/TWCPI76 + 5.17 ((TWCABPRA * TWCABDTA 
(3.34)*** (3.36)*** 
[2.73] [3.72] 
+ TWBEEPVA * XOTWUSA * TWBEEMMA + TWPORPRA 
* TWPORDTA + TWCHMPRA * (TWBRODTA + TWLAYDTA)) 
/(TWCABDTA + TWBEEMMA + TWPORDTA + TWBRODTA 
+ TWLAYDTA))/TWCP176 
• RG = 0.7258 DW = 1.89 
(4.22) TWCABDDA = 0.0274 - 1.4692 TWCABPRA/TWCPI76 
(0.18) (-3.24)** 
[-1.81] 
+ 0.0003 TWYDA/TWCPI76 + 3.0629 ((TWYEBPRA * TWYEBDTA 
(0.31) (5.84)*** 
[0.08] [2.34] 
+ TWBEEPVA * XOTWUSA * TWBEEMMA + TWPORPRA 
* TWPORDTA + TWCHMPRA » (TWBRODTA + TWLAYDTA)) 
/(TWCABDTA + TWBEEMMA + TWPORDTA + TWBRODTA 
+ TWLAYDTA))/TWCP176 - 0.0986 D75 
(-3.41)*** 
Rs = 0.9391 DW = 2.12 RHO = 0.59 
(4.24) TWBEEMDA = -1.0887 - 0.3494 (TWBEEPVA * XOTWUSA/((TWYEBPRA 
(-5.12) (-2.02)* 
[-0.58] 
* TWYEBDTA + TWCABPRA * TWCABDTA + TWPORPRA 
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Table 4.1 continued 
* TWPORDTA + TWCHMPRA * (TWBRDDTA + TWLAYDTA)) 
/(TWYEBDTA + TWCABDTA + TWPORDTA + TWBRPDTA 
+ TWLAYDTA))) + 0.0241 TWYDA/TWCPI76 + 1.2069 D75 
(14.24)— (7.24)*** 
[3.231] 
R® = 0.9637 DW = 1.47 
(4.25) TWUSBEES = 0.1000 - 0.3310 TWUSBEES(-l) - 0.0095 TWBEEPVU 
(21.41) (-12.09)*** (-6.00)*** 
[-0.340] [-0.345] 
/((TWBEEPVN * TWBEEMNZ + TWBEEPVS * TWBEEMAU 
• + TWBEEPVR * TWBEEMRW)/(TWBEEMNZ + TWBEEMAU 
+ TWBEEMRW)) + 0.1093 D7980 
(29.32)*** 
R« = 0.9960 DH = -0.07 
(4.26) TWNZBEES = 0.0754 + 0.3821 TWNZBEES(-l) - 0.0274 TWBEEPVN 
(5.65) (4.91)*** (-4.75)*** 
[0.378] [-0.747] 
/((TWBEEPVU * TWBEEMUS + TWBEEPVS * TWBEEMAU 
+ TWBEEPVR * TWBEEMRW)/(TWBEEMUS + TWBEEMAU 
+ TWBEEMRW)) + 0.0288 D76 + 0.0439 D83 
(2.64)* (5.06)** 
R= = 0.9686 DH = -1.41 RHO = -0.89 
(4.27) TWAUBEES = 1 - TWUSBEES - TWNZBEES - TWRWBEES 
(4.28) TWBEEMUS = TWUSBEES * TWBEEMMA 
(4.29) TWBEEMNZ = TWNZBEES * TWBEEMMA 
(4.30) TWBEEMAU = TWAUBEES * TWBEEMMA 
(4.31) TWYEBDTA = TWYEBSPA 
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(4.32) TWCABDTA = TWCABSPA 
(4.33) TWBEEMMA = TWBEEMUS + TWBEEMNZ + TWBEEMAU + TWBEEMRW 
(4.34) TWYEBDDA = TWYEBDTA/TWPOP 
(4.35) TWCABDDA = TWCABDTA/TWPOP 
(4.36) TWBEEMDA = TWBEEMMA/TWPOP 
(4.37) TWBEEPVA = ((TWBEEPVU * TWBEEMUS + TWBEEPVN * TWBEEMNZ 
+ TWBEEPVS * TWBEEMAU + TWBEEPVR * TWBEEMRW) 
/(TWBEEMUS + TWBEEMNZ + TWBEEMAU + TWBEEMRW)) 
Hog and pork sector 
(4.38) TWBRHHEA = -94.2377 + 1.2343 TWBRHHEA(-l) - 0.3524 TWBRHHEA(-l) 
(-1.52) (5.28)— (-1.22) 
[1.171] [-0.313] 
+ 17.3346 (TWPIGPFA/(0.78 * TWCORPRA 
(3.24)*** 
[0.385] 
+ 0.22 * TWSOMPRA)) 
R« = 0.9181 DH = -0.89 RHO = -0.08 
(4.39) TWMEHHEA = 481.7 + 0.5139 TWHOGSBA 
(1.87) (14.59)*** 
[0.863] 
RE = 0.9425 DW = 1.57 
(4.40) TWHOGSBA = 2270.47 + 11.0972 ((TWBRHHEA(-1)+TWBRHHEA)/2) 
(5.42) (12.22)*** 
[0.678] 
R= = 0.9199 DW = 1.87 
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(4.41) TWPIGPFA = -37.6907 + 2.7313 TWHOGPFA 
(-3.81) (12.34)*** 
[1.504] 
R= = 0.9213 DW = 1.84 
(4.42) TWHOGPFA = 2.8585 - 0.00136 TWHOGDSA + 0.5332 TWPORPRA 
(1.97) (-5.63)*** (28.67)*** 
[-0.219] [1.139] 
Rs = 0.9893 DW = 2.14 
(4.43) TWPORDDA = 9.1914 - 68.96 TWP0RPRA/TWCPI76 
(1.53) (-3.57)*** 
[-0.38] 
+ 0.2796 TWYDA/TWCPI76 + 36.03 ((TWCABPRA * TWCABDTA 
(7.89)*** (2.17)* 
[0.83] [0.21] 
+ TWBEEPVA » XOTWUSA * TWBEEMMA + TWYEBPRA » TWYEBDTA 
+ TWCHMPRA *(TWBRODTA + TWLAYDTA))/(TWCABDTA 
+ TWBEEMMA + TWYEBDTA + TWBRODTA + TWLAYDTA))/TWCP176 
R= = 0.9773 DW = 2.23 
(4.44) TWPORSPA = TWHOGQ * TWHOGDSA 
(4.45) TWHOGDSA = TWBRHHEA(-l) + TWMEHHEA(-l) + TWHOGSBA - TWHOGDEA 
- TWBRHHEA - TWMEHHEA -TWHOGMEA - TWHOGDZA 
(4.46) TWPORDTA = TWPORSPA - TWPORMEA 
(4.47) TWPORDDA = TWPORDTA/TWPOP 
(4.48) TWHOGHEA = TWBRHHEA + TWMEHHEA 
Chicken and chicken meat sector 
(4.49) TWLAYHEA = -478066 + 0.8863 TWLAYHEA(-l) + 687.93 TWEGGPFA 
(-0.28) (11.96)*** (1.33) 
[0.826] [0.277] 
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/(0.66 * TWCDRPRA + 0.34 * TWSOMPRA) 
+ 270.49 TWCHIPFA/(0.66 * TWCDRPRA + 0.34 * TWSOMPRA) 
(2.09)* 
CO.295] 
+ 240.09 TIME + 1113.63 D77B + 6249.6 D83 
(2.77)*~ (3.89)*** (13.98)*** 
Re = 0.9977 DH = -1.57 
(4.50) TWBRDHEA = -1294813 + 0.6709 TWBROHEA(-l) + 63.0592 TWCHIPFA 
(-1.71) (3.45)*** (0.22) 
CO.645] CO.03] 
/(0.74 * TWCDRPRA + 0.26 * TWSOMPRA) + 659.04 TIME 
(1.71) 
+ 3590.02 D77 + 3189.92 D823 
(3.56)*** (4.07)*** 
RE = 0.9946 DH = -1.32 
(4.51) TWLAYDSA = -127.75 + 0.6895 (TWLAYHEA(-l) + TWLAYHEA)/2 
(-1.42) (86.77)*** 
CI.0413] 
R= = 0.9983 DW = 1.84 
(4.52) TWBRODSA = -15333.6 + 3.9046 (TWBROHEA(-l) + TWBR0HEA)/2 
(-4.75) (33.01)*** 
CI.232] 
R= = 0.9882 DW = 1.95 
(4.53) TWCHIPFA = -11.1166 - 0.000208 (TWBRODSA + TWLAYDSA) 
(-1.65) (-7.52)*** 
C-0.254] 
+ 1.1899 TWCHMPRA - 11.1306 DB4 
(13.42)*** (-2.76)** 
CI.428] 
R= = 0.9459 DW = 1.68 
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(4.54) TWCHMDDA = 4.0432 - 30.952 TWCHMPRA/TWCPI76 
(1.09) (-2.20)* 
[-0.59] 
+ 0.1057 TWYDA/TWCPI76 + 1.713 ((TWCABPRA 
(4.00)*** (0.14) 
Cl.053 CO.03] 
* TWCABDTA + TWBEEPVA * XOTWUSA * TWBEEMMA 
+ TWYEBPRA * TWYEBDTA + TWPORPRA * TWPQRDTA) 
/(TWCABDTA + TWBEEMMA + TWYEBDTA + TWPQRDTA)) 
/TWCPI76 - 0.9218 D79 + 1.6964 DB3 
(-1.96)* (3.43)*** 
RE = 0.9258 DW = 1.75 
(4.55) TWEGGSPA = -5342.32 + 14.4271 (TWLAYHEA - TWLAYHEA(-l) 
(18.01)*** 
Cl.133] 
+ TWLAYDSA) - 68432.17 D83 
(-4.94)*** 
Rs = 0.9700 DW = 1.53 
(4.56) TWLAYDTA = TWLAYQ * TWLAYDSA 
(4.57) TWBRODTA = TWBROQ * TWBRODSA 
(4.58) TWCHMDDA = TWLAYDTA + TWBRODTA 
Corn sector 
(4.59) TWCORDFA = 709.09 + 0.0006 TWCORSRA 
(1.14) (8.98)*** 
Cl.105] 
- 6644.1 (TWCORPRA/TWMHCPAA) 
(-1.91)* 
C-0.589] 
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+ 931.74 (TWSOMPRA/TWMHCPAA) 
(0.48) 
CO.131] 
Rs = 0.9204 DW = 2.36 
(4.60) TWCORSAA = 32.8443 + 0.6618 TWCORSAA(-l) 
(3.19) (5.74)*** 
[0.634] 
+ 25.47518 TWC0RPSA(-1)/TWSUGPSA(-1) 
(6.36)*** 
[0.531 
- 111.17 ATPOP - 9.7693 DB123 
(-5.93)*** (-4.94)*** 
[-1.014] 
R= = 0.9595 DH = -0.71 
(4.61) TWCORSHA = 0.3359 + 0.9832 TWCORSAA 
(0.64) (76.39)*** 
[0.991] 
R= = 0.9978 DW = 2.28 
(4.62) TWCQRPRA = 2.3837 + 0.8764 TWCORPVA + 1.6569 D812 + 1.265 D84 
(6.37) (11.46)*** (6.13)*** (3.79)*** 
[0.607] 
R® = 0.9665 DW = 1.73 
(4.63) TWCORPVA = 0.208 + 1.1504 (USCORPVA*XOTWUSA) - 1.2406 084 
(0.43) (10.08)*** (-2.56)** 
[0.972] 
R= = 0.8955 DW = 1.66 
(4.64) TWCORSPA = TWCORSHA * TWCORSYA 
(4.65) TWCORDDA = TWCORDFA + TWCORDQA + TWCORDOA + TWCORDIA 
(4.66) TWCORMMA = TWCORDDA - TWCORSPA - TWCORHCA 
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(4.67) TWMHCPAA = (TWMILPSA * TWMILSPA + TWHOGPFA * (TWHOGDSA/0.815) 
* (TWHOGHEA - TWHQGHEA(-l) + TWHDGDSA) + TWCHIPFA 
* 2.2 * (TWBROHEA - TWBROHEA(-l) + TWBRODSA) 
+ TWEGGPFA * TWEGGSPA)/(TWMILSPA + TWHOGQ/0.815 
* (TWHOGHEA - TWHOGHEA(-1) + TWHOGDSA) + 2.2 
* (TWBROHEA- TWBROHEA(-1) + TWBRODSA) + TWEGGSPA) 
(4.68) TWCORSRA = 1.0000 * (TWDACHEA - TWDACHEA(-l) + TWDACDSA) 
+ 0.3969 * (TWHOGHEA - TWHOGHEA(-1) + TWHOGDSA) 
+ 0.0063 * (TWBROHEA - TWBRQHEA(-l) + TWBRODSA) 
+ 0.0323 * (TWLAYHEA - TWLAYHEA(-l) + TWLAYDSA) 
Soybean sector 
(4.69) TWSOMDDA = 152.33 + 0.0001 TWSOMSRA 
(2.59) (29.41)— 
CO.9903 
- 717.8 (TWSOMPRA/TWMHCPAA) 
(-3.73)**~ 
[-0.32] 
+ 602.76 (TWCORPRA/TWMHCPAA) 
(2.15)» 
CO.17] 
R® = 0.9638 DW = 2.12 RHO = -0.69 
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<4.70) TWSOYSAA = -18.5069 + 0.8740 TWS0YSAA<-1) 
(-6.44) (24.82)*** 
CO.9123 
+ 5.319 TWS0YPSA(-1)/TWC0RPSA(-1) 
(2.29)** 
[0.354] 
+ 7.7252 TWS0YPSA(-1)/TWRICPSA(-1) 
(4.88)*** 
[0.363] 
Ra = 0.9919 DH = -1.16 
(4.71) TWSOYSHA = 0.0065 + 0.9999 TWSOYSAA 
(0.48) (2033.89)*** 
Cl.000] 
FF = 1.0000 DW = 2.14 
(4.72) TWSOMPRA = -1.2891 + 
(-0.93) 
1.3422 TWSOYPVA - 2.6138 D745 
(9.96)*** (-3.08)*** 
[1.143 
R® = 0.8973 DW = 2.13 
(4.73) TWSOYPVA = 0.1842 + 1.1211 (USSOYPVA*XOTWUSA) 
(0.23) (12.65)*** 
[0.9783 
+ 2.0807 D73 - 1.6324 D83 
(3.05)** (-2.41)** 
R= = 0.9369 DW = 1.92 
(4.74) TWSOYSPA = TWSOYSHA * TWSOYSYA 
(4.75) TWSOYDDA = (TWSOMDDA/TWSOYQ) 
(4.76) TWSOYDTA = TWSOYDDA + TWSOYDQA +TWSOYDOE +TWSOYDZA 
(4.77) TWSOYMMA = TWSOYDTA - TWSOYSPA - TWSOYHCA 
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(4.78) TWSOMSRA = 1.0000 * (TWDACHEA 
+ 0.5990 * (TWHOGHEA 
+ 0.0137 * (TWBROHEA 
+ 0.1016 * (TWLAYHEA 
TWDACHEA(-1) + TWDACDSA) 
TWHOGHEA(-l) + TWHOGDSA) 
TWBROHEA(-1) + TWBRODSA) 
TWLAYHEA(-l) + TWLAYDSA) 
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Table 4.2. Definition of variables 
Endogenous variables; 
TWAUBEES = Australia's share of Taiwanese beef imports, % 
TWBEEMAU = imports of beef from Australia, mt 
TWBEEMMA = total beef imports, mt 
TWBEEMNZ = imports of beef rom New Zealand, mt 
TWBEEMUS = imports of beef from the U.S., mt 
TWBEEPVA = import unit value of beef, US$/kg 
TWBEEPVN = import price of beef from New Zealand, US$/kg 
TWBEEPVS = import price of beef from Australia, US$/kq 
TWBEEPVU = import price of beef from the U.S., US$/kg 
TWBRHHEA = ending inventories of breeding hogs (Dec. 31), 
1000 hd 
TWBRODSA = slaughter of broilers, 1000 hd 
TWBRDDTA = total consumption of chicken meat, mt 
TWBROHEA = ending inventories of broilers (Dec. 31), 1000 hd 
TWCABDDA = per capita carabao beef consumption, kg 
TWCABDTA = total consumption of carabao beef, mt 
TWCABHEA = ending inventories of carabao bulls (Dec. 31), hd 
TWCABPRA = retail price of carabao beef, NT$/kg 
TWCABSPA = production of carabao beef (carcass weight), mt 
TWCACDSA = slaughter of carabao cattle, hd 
TWCACHEA = ending inventories of carabao cattle (Dec. 31), hd 
TWCACPFA = farm price of carabao cattle, NT$/kg 
TWCASHEA = ending inventories of carabao steers (Dec. 31), hd 
TWCCHHEA = ending inventories of carabao cows and heifers 
(Dec. 31), hd 
TWCHIPFA = farm price of chicken, NT$/kg 
TWCHMDDA = per capita consumption of chicken meat, kg 
TWCHMPRA = retail price of chicken meat, NT$/kg 
TWCORDFA = corn demand for feed, mt 
TWCORDDA = total corn demand, mt 
TWCORMMA = net imports of corn, mt 
TWCORPRA = retail price of corn, US$/kg 
TWCORPVA = import price of corn, US$/kg 
TWCORSAA = acreage planted in corn, hectares 
TWCORSHA = acreage harvested in corn, hectares 
TWCORSPA = production of corn, mt 
TWCORSRA = corn-consuming animal units (dairy cattle, hogs, 
broilers, and layers raised on farms), number 
TWDABSPA = production of dairy beef (carcass weight), mt 
TWDACDSA = slaughter of dairy cattle, hd 
TWDACHEA = ending inventories of dairy cattle (Dec. 31), hd 
TWDBSHEA = ending inventories of dairy bulls and steers 
(Dec. 31), hd 
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TWDCHHEA = ending inventories of dairy cows and heifers 
(Dec. 31), hd 
TWEGGSPA = eggs production, mt 
TWHOGHEA = ending inventories of total hogs, 1000 hd 
TWHOGPFA = farm price of hogs, NT$/kg 
TWHOGSBA = number of hogs born, 1000 hd 
TWLAYDTA = layer chicken meat consumption, mt 
TWLAYHEA = ending inventories of layers, 1000 hd 
TWMEHHEA = ending inventories of meat hogs, 1000 hd 
TWMHCPAA = weighted average farm prices of milk, hogs, broilers, 
and eggs, NT$/kg 
TWMILSPA = milk production, mt 
TWNZBEES = New Zealand's share of Taiwanese beef imports, % 
TWPIGPFA = farm price of piglets, NT$/kg 
TWPQRDDA = per capita pork consumption, kg 
TWPQRDTA = total domestic pork consumption, mt 
TWPQRPRA •= retail price of pork, NT$/kg 
TWPQRSPA = production of pork (carcass weight), mt 
TWSOMDDA = soymeal demand, mt 
TWSQMPRA = retail price of soymeal, US$/kg 
TWSOMSRA = corn-consuming animal units (dairy cattle, hogs, 
broilers, and layers raised on farms), number 
TWSOYDDA = soybean crushing demand, mt 
TWSOYDTA = total soybean demand, mt 
TWSOYMMA = net imports of soybean, mt 
TWSOYPVA = import price of soybeans, US$/kg 
TWSOYSAA = acreage planted to soybean, hectare 
TWSOYSHA = acreage harvested to soybean, hectare 
TWSOYSPA = production of soybeans, mt 
TWUSBEES = United State's share of Taiwanese beef imports, '/. 
TWYCHHEA = ending inventories of yellow cows and heifers 
(Dec. 31), hd 
TWYEBDDA = per capita yellow beef consumption, kg 
TWYEBDTA = total consumption of yellow beef, mt 
TWYEBHEA = ending inventories of yellow bulls (Dec. 31), hd 
TWYEBPRA = retail price of yellow beef, NT$/kg 
TWYEBSPA = production of yellow beef (carcass weight), mt 
TWYECHEA = ending inventories of yellow cattle (Dec. 31), hd 
TWYECDSA = slaughter of yellow cattle, hd 
TWYECPFA = farm price of yellow cattle, NT$/kg 
TWYESHEA = ending inventories of yellow steers (Dec. 31), hd 
Predetermined variables; 
D73 = dummy variable; 1 = 1973, 0 = elsewhere 
D745 = dummy variable: 1 = 1974-1975, 0 = elsewhere 
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D7456 - dummy variable 1 = 1974-1976, 0 = elsewhere 
D7458 = dummy variable 1 = 1974-1975, -1 = 1978 
elsewhere 
D75 = dummy variable 1975, 0 = elsewhere 
D76 = dummy variable 1976, 0 = elsewhere 
D77 dummy variable 1977, 0 = elsewhere 
D79 dummy variable 1979, 0 = elsewhere 
D770 = dummy variable 1977-1978, 0 = elsewhere 
07799 = dummy variable 1977-1979, 0 = elsewhere 
D7980 = dummy variable 1979-1980, 0 = elsewhere 
DS12 dummy variable 1981-1982, 0 = elsewhere 
D81S3 = dummy variable 1981-1983, 0 = elsewhere 
D823 dummy variable 1982-1983, 0 = elsewhere 
D83 = dummy variable 1983, 0 = elsewhere 
D84 dummy variable 1984, 0 = elsewhere 
DB45 dummy variable 1984-1985, 0 = elsewhere 
TIME time trend 
TWBEEMRW = beef imports from all countries except U.S., 
Australia, New Zealand, mt 
TWBEEPVR = import unit value of beef from all countries except 
U.S., Australia, New Zealand, US$/kg 
TWBROQ = average carcass weight of broilers, kg/hd 
TWCACDEA = number of death loss carabao cattle, hd 
TWCACDZA = statistical discrepancy of carabao cattle, hd 
TWCACQ = average carcass weight of carabao cattle, kg/hd 
TWCACSBA = number of carabao calves born, hd 
TWCORDIA = corn demand for industrial use, mt 
TWCORDOA = corn demand for seed and waste, mt 
TWCORDQA = corn demand for food, mt 
TWCORHCA = stock change of corn, mt 
TWCORPSA = support price of corn, NT$/kg 
TWCORSYA = corn yield per harvested hectare, mt/hec. 
TWCPI76 = consumer price index, 1976 =100 
TWDACDEA = dairy calf death loss, hd 
TWDACDZA = statistical discrepancy of dairy cattle, hd 
TWDACQ = average carcass weight of dairy cattle, kg/hd 
TWDACSBA = number of dairy calves born, hd 
TWEGGPFA = farm price of eggs, NT$/kg 
TWFPI76 = farm price index, 1976 = 100 
TWHOGDEA = hog death loss, 1000 hd 
TWHOGDZA = statistical discrepancy of hogs, hd 
TWHDGMEA = exports of live hogs, 1000 hd 
TWHOGQ = average carcass weight of hogs, kg/hd 
TWHQUNDA = number of household raising dairy cattle, farms 
TWLAYQ = average carcass weight of layers, kg/hd 
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TWMACHIN = index of farm mechanization, the ratio of farm 
machines <tractor and power tiller) to hectares of 
farm land 
TWMILPSA = support price of milk, NT$/kg 
TWOXCART = number of oxcarts, 1000 units 
TWPOP = population, million 
TWPORMEA = pork exports, mt 
TWRICPSA = support price of rice, NT$/kg 
TWRWBEES = rest-of-world share of Taiwanese beef imports, % 
TWSOYDOE = soybean demand for seed, mt 
TWSOYDQA = soybean demand for food, mt 
TWSOYDZA = soybean demand for others, mt 
TWSOYHCA = stock change of soybean, mt 
TWSOYPSA = support price of soybean, NT$/kg 
TWSOYQ = soybean crushing ratio, % 
TWSOYSYA = corn yield per harvested hectare, mt/hec. 
TWSUGPSA -= support price of sugar, NT$/kg 
TWYDA = disposable income, NT$ 1000 
TWYECDEA = number of death loss of yellow cattle, hd 
TWYECDZA = statistical discrepancy of yellow cattle, hd 
TWYECQ = average carcass weight of yellow cattle, kg/hd 
TWYECSBA = number of yellow calves born, hd 
USCORPVA = U.S. export price of corn, US$/kg 
USSOYPVA = U.S. export price of soybean, US$/kg 
XOTWUSA = exchange rate, new Taiwan dollar per U.S. dollar 
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cattle <TWYECPFA/TWFPI76), TWOXCART, and a dummy variable (D745B). The 
estimated coefficient of TWYECSBA indicates that 57% of the heifers in 
inventory at the end of the year were born in current year. TWOXCART, 
the number of oxcarts in Taiwan, is used as a proxy to explain the struc­
tural change that has occurred in the yellow cattle industry. In past 
years, yellow cattle were used primarily for transportation purposes, 
i.e., the pulling of oxcarts. As development has occurred in Taiwan, 
mechanized transportation has reduced the number of oxcarts. Conse­
quently, the number of yellow cattle required for this purpose has drop­
ped. The use of yellow cattle for slaughter, however, has increased 
over last decade. The dummy variable (D7458) accounts for a series of 
government programs designed to foster development of the cattle industry 
during 1974 through 1975, including the sloping land development program, 
the dual purpose for beef and draft cattle program, and the specialized 
beef and dairy village program (see Chapter II for more details). The 
dummy variable (D745B) also accounts for the effects of a slaughter sub­
sidy provided by government in the late 1970s. 
The ending inventory of yellow bulls and steers (TWYBSHEA in equa­
tion (4.2)) is explained by the first-order lagged dependent variable, 
the current number of yellow calves born, the number of oxcarts (TWO­
XCART), and a dummy variable (D778). Yellow (and carabao) bulls and 
steers in Taiwan have commonly been used for transportation or draft 
purposes rather than for slaughter. Consequently, the cattle farm price 
was not included. The number of steers and bulls in inventory is bio­
logically related to the number of calves born in the current and previous 
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periods. The dummy variable (D778) also accounts for the effects of 
slaughter subsidy. 
All explanatory variables in both equations (4.1) and (4.2) have 
the expected signs. The short-run farm (slaughter) supply elasticity 
is calculated to be -0.65. As Jarvis suggested, an increase in the farm 
price of cattle leads farmers to delay cattle slaughter. Consequently, 
ending inventories in cattle and the slaughter supply drop in that year. 
The partial adjustment coefficients in the yellow cows and heifers and 
bulls and steers ending-inventory (equations (4.1) and (4.2)) are calcu­
lated to be 0.35 and 0.64, respectively. 
The farm price of yellow cattle (TWYECPFA in equation (4.3)) is 
significantly affected by the number of yellow cattle slaughtered (TWY-
ECDSA), the retail price of yellow beef (TWYEBPRA), and a dummy variable 
for the year 1975 (D75). Each estimated coefficient has the expected 
sign. Traditionally, the short-run slaughter demand curve has been ig­
nored in modeling behavior in the livestock sector. That is, the response 
of the number of animals slaughtered to farm prices in a given period 
has been neglected. However, the current study clearly demonstrates 
that the number of animals slaughtered (yellow cattle, carabao cattle, 
hogs, and chickens) have significantly negative effects on farm prices. 
The estimated price flexibility of yellow-cattle slaughter (farm) demand 
is calculated to be -0.13. The dummy variable (D75) in equation (4.3) 
is used to account for the influence of large beef imports from Australia 
in 1975. The estimated results indicate that the large beef imports 
had a large negative impact on the farm price of yellow cattle. 
I l l  
Equations (4.4)-(4.7) are identities as discussed in Chapter III. 
The ending inventories of carabao cows and heifers (TWCCHHEA) in 
equation (4.8) is a function of the first-order lagged inventories 
(TWCCHHEA(-1)), a lagged variable for structural change (TWMACHIN(-1)), 
the current number of carabao calves born (TWCACSBA), and a dummy variable 
for the years 1974-1976 (D7456). 
The ending inventories of carabao bulls and steers (TWCBSHEA) in 
equation (4.9) are influenced by the first-order lagged dependent vari­
able, current number of carabao calves born (TWCACSBA), a variable for 
structural change (TWMACHIN) and the dummy variables for the years 1975 
and 1977 (D75 and D77). While yellow cattle have been used mainly for 
transportation in Taiwan, carabao cattle have been used as the main source 
of farm power. Mechanization of farming has led to a drop in the number 
of carabao cattle in Taiwan. The variable TWMACHIN represents the degree 
of farm mechanization that has occurred in Taiwanese agriculture and 
is calculated as the ratio of farm machines (tractors and power tillers) 
to farm land (paddy fields). The results indicate that farm mechanization 
has had a significant impact on the ending inventories of both carabao 
bulls and carabao cows and heifers. Structural change, however, has 
affected carabao cows and heifers inventories with more of a lag. There 
are at least two reasons why this may have been the case. First, carabao 
bulls are generally larger and more suited for draft purposes than carabao 
cows. As a consequence, mechanization has had a more immediate impacts 
on bulls. Second, cows and heifers represent a capital investment. 
As economic growth and development has spurred demand for beef, farmers 
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may have been more reluctant to slaughter cows and heifers. The farm 
price of carabao cattle was statistically insignificant and subsequently 
dropped from the ending-inventory equations of carabao cows and heifers 
(4.8). The partial-adjustment coefficients in the carabao cows and heif­
ers (equation (4.8)) and bulls and steers (equation (4.9)) are estimated 
to be 0.30 and 0.24, respectively. 
The farm price of carabao cattle (TWCACPFA) in equation (4.10) is 
a function of the number of carabao cattle slaughtered (TWCACDSA), the 
retail price of carabao beef (TWCABPRA), and a dummy variable (D745) 
explaining the effect of the large imports of Australian beef. The esti­
mated results indicate that the imports resulted in a decrease in the 
farm price of carabao cattle in 1974-1975. The estimated price flexi­
bility of carabao-cattle slaughter demand is calculated to be -0.37. 
Equations (4.11)-(4.14) are identities for carabao cattle which 
are similar in specification to equations (4.4)-(4.7) for yellow cattle. 
The ending inventory of dairy cows and heifers (TWDCHHEA) in equation 
(4.15) are explained by the current and lagged dairy calves born (TWDACSBA 
and TWDACSBA(-l)), the support price of milk (TWMILPSA), and the average 
farm price of cattle ((TWYECPFA+TWCACPFA)/2) relative to the weighted 
average retail prices of corn (TWCORPRA) and soymeal (TWSOMPRA), the 
number of dairy farms (TWHOUNDA), and a dummy variable for the years 
1984 and 1985 (D845). The arithmetic average of the farm prices of yellow 
and carabao cattle are used as a proxy variable for the farm price of 
dairy cattle because data for the latter currently are not available 
in Taiwan. The dummy variable (D845) explains the effects of a government 
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program to import thousands of dairy cows from the U.S. in 1984 and 1985. 
The sign of the estimated coefficient of dummy variable is positive and 
highly significant as expected. The two relative price variable also 
have the significant positive effects as expected. A much higher and 
significant estimated coefficient of the support price of milk relative 
to weighted average prices of corn and soymeal (4940.04) than that of 
farm prices of cattle (170.2) provides evidence that Taiwanese dairy 
farmers are more concerned with revenues from milk than from dairy beef. 
In fact, the revenue from milk accounted for 88% of the total revenues 
of Taiwanese dairy farmers in 1985 (Taiwan Agricultural Yearbook, 1986). 
Dairy bull and steer inventories (TWDBSHEA in equation (4.16)) are • 
significantly and positively influenced by current and lagged number 
of dairy calves born and a dummy variable for the years 1977-1979 (07789). 
The dummy variable (D7789) explains the effects of the slaughter subsidy 
discussed in Chapter II. 
In equation (4.17), the ending inventory of dairy cows and heifers 
is estimated to have had significant and positive effect on the production 
of milk (TWMILSPA) in each year in Taiwan. 
Equations (4.18) through (4.21) are identities for dairy cattle 
that are similar in specification to equations (4.4)-(4.7) for yellow 
cattle and equations (4.11)-(4.14) for carabao cattle. 
In equation (4.22), per capita yellow beef consumption (TWYEBDDA) 
is a function of the real retail price of yellow beef (TWYEBPRA/TWCPI76), 
per capita real income (TWYDA/TWCPI76), and the weighted average real 
prices of other meats (carabao beef, imported beef, pork, and chicken 
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meat). Real income and the weighted average real prices of other meats 
have the expected positive effects on consumption while the real price 
of yellow beef has the expected negative sign. The retail yellow beef 
demand elasticities with respect to price and income are calculated to 
be -5.76 and 2.73, respectively. 
The per capita carabao beef consumption (TWCABDDA) in equation (4.23) 
is affected by the real retail price of carabao beef (TWCABPRA/TWCPI76), 
real per capita income (TWYDA/TUCPI76), real weighted average prices 
of other meats, and a dummy variable for the year 1975 (D75). The esti­
mated price elasticity of demand in the carabao beef market is calculated 
to be -1.81, much lower than the own price elasticity in the yellow beef 
market. 
The per capita consumption of imported beef (TWBEEMDA) in equation 
(4.24) is explained by the import unit value of imported beef relative 
to the weighted average prices of domestic meats (yellow beef, carabao 
beef, pork, and chicken meat), per capita real income, and a dummy vari­
able for the year 1975 (D75). The dummy variable accounts for the effects 
of the large Australian beef imports in 1975. All the explanatory 
variables have the expected signs. The relative own price and income 
elasticities of import demand for beef are calculated as -0.58 and 3.34, 
respectively. 
In equation (4.25), the market share of beef imports from the U.S. 
(TWUSBEES) is significantly influenced by the lagged U.S. share (TWUS-
BEES(-l)), the import unit value of imported beef from the U.S. (TWBEEPVU) 
relative to that of other countries, and a dummy variable for the years 
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1979-1980 (D7980). 
The results of equation <4.26) also indicate that the lagged New 
Zealand share (TWNZBEES(-l)), the import unit value of imported beef 
from New Zealand (TWBEEPVN) relative to that of other countries, and 
dummy variables for the years 1976 and 1983 <D76 and DBS) have had sig­
nificant effects on the market share of beef imports from New Zealand 
(TWNZBEES). The U.S. and New Zealand market shares are both inelastic 
with respect to their relative import prices (elasticities of -0.54 and 
-0.68, respectively). 
Equations (4.27) through (4.36) are identities. The estimated market 
share from Australia (TWAUBEES) in equation (4.27) is calculated as one 
minus the estimated U.S., New Zealand, and the exogenous rest-of-worId 
shares (TWRWBEES). Equations (4.28) through (4.30) calculate the volume 
of beef imported from the U.S., New Zealand, and Australia. Equations 
(4.31) and (4.32) are market clearing conditions for yellow and carabao 
beef. Equations (4.33) through (4.36) calculate the total beef imports 
and per capita consumption of yellow beef, carabao beef, and imported 
beef, respectively. Equation (4.37) calculates the weighted average 
of the Taiwanese beef import prices from the various exporting countries. 
Hog and Pork Sector 
The ending inventories of breeding hogs (TUBRHHEA in equation (4.38)) 
are positively and significantly influenced by the farm price of piglets 
relative to the weighted average prices of corn and soymeal. The statis­
tical insignificance of the farm price of hogs in equation (4.38) can 
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be attributed to the fact that Taiwanese piglet producers only hold the 
breeding hog stock for producing piglets and then sell them to hog farmers 
who raise the piglets to market weight for slaughter. This implies that 
Taiwanese piglet producers are primarily concerned about the farm price 
of piglets. Therefore, the farm price of hogs was excluded from the 
equation (4.38) as an explanatory variable. The partial-adjustment and 
adaptive expectations coefficients in equation (4.38) are calculated 
to be 0.2146 and 0.5510, respectively. 
The ending inventories of meat hogs (TWMEHHEA) in equation (4.39) 
are positively influenced by the number of piglets born (TWHOGSBA) which 
is positively determined by the average ending inventories of breeding 
hogs in equation (4.40). 
The farm price of piglets (TWPIGPFA) is significantly related to 
the farm price of hogs (TWHOGPFA) in equation (4.41). In equation (4.42), 
both the number of hogs slaughtered (TUHQGDSA) and the retail price of 
pork (TWPORPRA) have the expected signs and are significant in explaining 
the farm price of hogs (TWHOGPFA). The price flexibility of slaughter 
demand of hogs is calculated to be -0.22. 
In equation (4.43), the annual per capita domestic pork consumption 
(TWPQRDDA) is explained by the real retail price of pork (TWPORPRA/TWC-
PI76), per capita real income (TWYDA/TWCPI76), the weighted average prices 
of other meats, and a dummy variable for the years 1981-1983 (08123). 
The elasticities of demand with respect to price and income are calculated 
to be -0.38 and 0.83, respectively. The low price elasticity reflects 
the fact that pork is the most important among meats consumed in Taiwan. 
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Equations (4.44) through (4.48) are identities. Equation (4,44) 
calculates the production of pork (TWPORSPA) as the product of the average 
carcass weight (TWHOGQ) and slaughter of hogs (TWHOGDSA). Equation (4.45) 
is the market clearing condition for hogs. Equations (4.46) is the 
marketing clearing condition for pork. Equation (4.47) calculates the 
per capita consumption of pork. Equation (4.48) calculates the total 
ending inventories of hogs (TWHOGHEA) and is part of the market clearing 
condition for hogs. 
Chicken and Chicken Meat Sector 
Both the ending inventories of layers (TWLAYHEA in equation (4.49)) 
and broilers (TWBROHEA in equation (4.50)) are affected by their own 
lagged ending inventories, the farm price of chickens (TWCHIPFA) relative 
to the weighted average prices of corn and soymeal, and a structural 
variable for technological progress (TIME). The ending inventory of 
layers is also affected by the relative prices of eggs to feed. The 
specification of adaptive price expectations was tested in both equations. 
However, the insignificance of the second-order lagged dependent variable 
suggests that the partial adjustment framework for ending inventories 
and naive expectations for prices are the more appropriate specifications 
in both equations (4.49) and (4.50). The price elasticities of supply 
with respective to farm prices of egg and chicken in layer equation (equa­
tion (4.49)) are calculated to be 0.15 and 0.13, respectively. The price 
elasticity of supply with respective to farm price of chicken in broiler 
equation (equation (4.50)) is calculated to be 0.02. The partial-
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adjustment coefficients in the ending-inventory equations (4.49) and 
(4.50) are calculated to be 0.11 and 0.23, respectively. 
Both the number of layers slaughtered (TWLAYDSA in equation (4.51)) 
and broilers slaughtered (TWBRODSA in equation (4.52)) are positively 
influenced by their own two-year average inventory levels and have the 
expected signs. 
The farm price of chickens (TWCHIPFA) in equation (4.53) is influ­
enced by the total number of chickens (broilers and layers) slaughtered, 
the retail price of chicken meat (TWCHMPRA), and a dummy variable for 
the year 1984 (084). The price flexibility of chicken slaughter demand 
is calculated to be -0.25. 
In equation (4.54), the real retail price of chicken meat (TWCHMPRA/-
TWCPI76) has the expected negative effect on per capita chicken meat 
consumption (TWCHMDDA) which is the sum of layer meat (TWLAYDDA) and 
broilers (TWBRQDDA) consumed. Per capita real income and the weighted 
average prices of other meats have the expected positive signs. The 
retail demand elasticities with respect to price and income in the chicken 
meat market are calculated to be -0.59 and 1.05. 
The production of eggs (TWEGGSPA) in equation (4.55) is significantly 
influenced by the number of layers raised in the current year (TWLAYHEA -
TWLAYHEA(-l) + TWLAYDSA) and a dummy variable for the year 1983 (D83). 
Equations (4.56) through (4.58) are identities. Equations (4.56) 
and (4.57) are market clearing conditions while equation (4.58) calculates 
the per capita chicken meat consumption. 
119  
Corn Sector 
Feed demand for corn (TWCORDFA in equation (4.59)) is explained 
by the number of corn-consuming animal units (TWCQRSRA) as discussed 
in Chapter III and the retail prices of corn (TWCORPRA) and soymeal (TWSO-
MPRA) relative to the weighted average prices of milk, hogs, eggs, and 
broilers (TWMHCPAA). The estimated coefficients of all variables in 
equation (4.59) have the expected signs. However, the insignificance 
of the estimated coefficient of the retail price of soymeal relative 
to the weighted average prices of milk, hogs, eggs, and broilers implies 
that soymeal is not an important substitute for corn in Taiwan. That 
is, a. lower retail price of soymeal does not significantly induce farmers 
to change the ratio of corn and soymeal in mixed feed rations in Taiwan. 
The estimated corn demand elasticities with respect to its own relative 
price and to corn-consuming animal units are calculated to be -0.59 and 
1.11, respectively. 
The area planted to corn in Taiwan (TWCORSAA in equation (4.60)) 
is explained as suggested by theory in Chapter III by the lagged dependent 
variable (TWCDRSAA(-l)), the lagged support price of corn relative to 
sugar, the main competing crop (TWC0RPSA(-1)/TWSUGPSA(-1)), the ratio 
of the agricultural population to total population (ATPOP), and a dummy 
variable for the years 1981-1983 (D8123). The ratio (ATPOP) is used 
to account for the effect of the change in the structure of Taiwanese 
population on the area planted for corn. The higher labor costs due 
to an acute shortage of farm labor has led farmers to plant corn which 
is a laboi—saving crop instead of more laboi—intensive crops such as 
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rice. All the explanatory variables in the equation have the expected 
signs and are statistically significant. 
The harvested corn area (TWCORSHA) in equation (4.61) is signifi­
cantly and positively related to the area planted to corn. 
The retail price of corn (TWCORPRA) in equation (4.62) is signifi­
cantly affected by the import unit value of corn (TWCQRPVA) and dummy 
variables for the years 1981-1982 and 1984 (D812 and D84). Meanwhile, 
the import unit value of corn (TWCQRPVA in equation (4.63)) is signifi­
cantly influenced by the export unit value of corn from the U.S. (USCQR-
PVA) and a dummy variable for the year 1984 (D84). The estimated coef­
ficients of all these explanatory variables have the expected signs and 
are statistically significant. 
Equations (4.64) through (4.68) are identities. Equation (4.64) 
calculates the production of corn as the product of corn yield per har­
vested hectare and the harvested area of corn. Equation (4.65) calculates 
total demand for corn. Equation (4.66) is a market clearing condition 
for the corn market. Equation (4.67) calculates the weighted average 
farm prices of milk, hogs, broilers, and eggs. Equation (4.68) calculates 
the total corn-consuming animal units (discussed in Chapter III). 
Soybean Sector 
The structure of the soybean sector is quite similar to that of 
corn. In the soymeal demand equation ((4.69) in Table 4.1), the estimated 
coefficient of the retail price of soymeal (TWSOMPRA) relative to the 
weighted average prices of milk, hogs, eggs, and broilers (TWMHCPAA) 
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is statistically significant. The soymeal-demand elasticity with respect 
to its own relative price and to soymeal-consuming animal units are cal­
culated to be -0.31 and 0.998, respectively. 
The area planted to soybeans in Taiwan (TWSOYSAA in equation (4.70)) 
is positively explained by the lagged area planted to soybeans (TWSOYSAA(-
1)) and the lagged support price of soybean relative to that of corn 
(TWSQYPSA(-1)/TWCQRPSA(-1)) and to rice (TWS0YPSA(-1)/TWRICPSA(-1)). 
As in the corn sector, the soybean planted area (TWSOYSAA) in equa­
tion (4.71) has a significant positive effect on the harvested area (TWSO-
YSHA). 
The retail price of soymeal (TWSOMPRA) in equation (4.72) is in­
fluenced by the import unit value of soybeans (TWSOYPVA) and dummy vari­
able for the years 1974-1975 (D745), the years of the U.S. soybean export 
embargo. At the same time, the import unit value of soybeans in equation 
(4.73) is significantly and positively related to the export unit value 
of soybeans from the U.S. (USSOYPVA) and dummy variables for the years 
1973 and 1983 (D73 and D83). 
Equations (4.74) through (4.78) are identities which are identical 
in specification for soybeans to equations (4.64) through (4.67) for 
corn. 
In general, the statistical significance of the estimated coeffi­
cients (t ratios) in most equations are satisfactory. The high for 
most equations ranging from 0.885 to 1.0 (except for the equation for 
yellow beef consumption) and the significance of most explanatory vari­
ables imply that the behavioral equations are explained well by the 
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explanatory variables. 
Several conclusions can be drawn from this chapter. First, cows 
and heifers in the yellow and dairy cattle sectors are commonly used 
for breeding purposes. The effects of prices on ending inventories of 
cows and heifers, consequently, were estimated to be positive. This 
indicates that an increase in the farm price of yellow cattle or a milk 
price support would lead to a long term build up in yellow and dairy 
cattle inventories. Bull and steer inventories are biologically related 
to the number of calves born. Consequently, the farm prices of cattle 
were excluded from the ending inventory equations of bulls and steers. 
Second, slaughter demand behavior has been largely ignored in the 
literature. That is, the response of animals slaughtered to farm price 
has been largely neglected. The current study, however, indicates that 
the number of animals slaughtered has a significant negative effect on 
the farm prices of livestock in Taiwan. The short-run price flexibility 
of slaughter demand for yellow cattle, carabao cattle, hogs, and chickens 
are summarized in Table 4.3. 
Third, slaughter supply in the hog, layer, and broiler industries 
have positive effects on real farm prices in a given period because of 
the relatively short biological cycles of hogs and chickens. The total 
slaughter supplies in the yellow and carabao sectors are also positively 
related to their farm prices because the positive price effects on the 
slaughter of bulls and steers (i.e., the negative price effects on the 
ending inventories of bulls and steers) are larger than the negative 
price effects on the slaughter of cows and heifers (i.e., the positive 
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Table 4.3 Demand Price Flexibility and Supply Price Elasticities for 
the Taiwanese Livestock Market 
slaughter slaughter 
demand supply 
(short-run) (long-run) 
yellow cattle -0.13 -0.65 0.54 
carabao cattle -0.37 0.00 0.00 
dairy cattle 
total hog 
__b 
-0.22 
-0.46= 
-0.10 
0.08 
0.72 
0.16 
0.59 
chicken 
broiler 
layer 
-0.25 
0.02 
O . l f .  
0.13^ 
0.06 
1.32 
1.14 
*The long-run elasticities derived from the short-run elasticities 
divided by the partial adjustment coefficients. 
Not estimated. 
'"Slaughter supply elasticity of dairy cattle with respect to the 
nominal support price of milk. 
Slaughter supply elasticity of dairy cattle with respect to the 
nominal farm price of cattle. 
^Slaughter supply elasticity of layers with respect to the nominal 
farm price of eggs. 
^Slaughter supply elasticity of layers with respect to the nominal 
farm price of chickens. 
price effects on the ending inventories of cows and heifers). The partial 
slaughter supply elasticities are summarized in Table 4.3. 
Fourth, the estimated price and income elasticities of meat demand 
from the Taiwanese livestock model shown in Table 4.4 measure the average 
percentage responses of the demand of yellow beef, carabao beef, imported 
beef, pork, and chicken meat to changes in their respective real prices 
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Table 4.4 The Price and Income Elasticities in 
Taiwanese Livestock Retail Markets 
yellow carabao imported pork chicken income 
beef beef beef 
yellow 
beef -5.76 0.04 0.05 2.85 0.80 2.73 
carabao 
beef 0.03 -1.81 0.03 1.82 0.51 0.19 
imported 
beef — — —0.57 — — 3.23 
pork 0.04 0.02 0.02 -0.38 0.04 0.83 
chicken 
meat 0.01 0.01 0.02 0.04 -0.59 1.05 
^Not estimated. 
and income. The higher income elasticities of yellow and imported beef 
imply that consumers still consider yellow and imported beef to be luxury-
type food items in Taiwanese diets. In contrast, the lower income elas­
ticity of carabao beef indicates that the carabao beef is a relatively 
inferior good in Taiwan. The higher own price elasticities of yellow 
and carabao beef suggest that domestic beef is a relatively new product 
for Taiwanese consumers. The high cross price elasticities between pork 
and domestic beef (yellow and carabao beef) imply that pork has been 
an important substitute for domestic beef. 
Fifth, the feed demand for corn and soymeal are explained by the 
number of animals raised on farms and their own relative prices. The 
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estimated results indicate that a change in the retail price of soymeal 
would not lead farmers to change significantly the composition of mixed 
feed. Changes in the retail price of corn, however, would significantly 
affect soymeal demand in Taiwan. That is, a lower retail price of corn 
would induce farmers to substitute corn for soymeal. The estimated corn 
and soymeal demand elasticities with respect to their own relative prices 
are calculated to be -0.59 and -0.31, respectively, and with respect 
to corn- and soymeal-consuming animal units are calculated to be 1.11 
and 1.00, respectively. 
Model Validation 
A historical simulation over the estimation period was performed 
to validate the model. Table 4.6 reports the validation statistics for 
the simulation performance. Most endogenous variables have a low root 
mean square percentage error. All endogenous variables have a low DM 
(bias proportion of Theil's inequality coefficient), indicating that 
most forecast errors are nonsystematic. Most endogenous variables have 
a high UD (covariance proportion of Theil's inequality coefficient), 
implying that most forecast errors are attributable to random movements 
not captured by the deterministic simulation in the Taiwanese livestock 
and feedgrain model (see G.S. Maddala (1977) for more details about Theil 
inequality coefficients). 
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Table 4.6. Model Validation Statistics 
Variable Name RMS % Error UM UR UD U 
TWYCHHEA 13.91 0.14 0.29 0.56 0.06 
TWYECPFA 29.85 0.00 0.25 0.75 0.12 
TWYBSHEA 6.80 0.04 0.12 0.84 0.03 
TWYEBPRA 19.57 0.00 0.18 0.82 0.09 
TWCCHHEA 1.85 0.00 0.01 0.99 0.01 
TWCACPFA 41.12 0.04 0.18 0.78 0.13 
TWCBSHEA 4.26 0.05 0.02 0.93 0.04 
TWCABPRA 27.94 0.00 0.37 0.63 0.13 
TWDCHHEA 6.39 0.02 0.01 0.97 0.03 
TWCORPRA 6.69 0.00 0.01 0.99 0.03 
TWSOMPRA 10.06 0.00 0.00 1.00 0.04 
TWDBSHEA 60.85 0.00 0.01 0.99 0.08 
TWPORPRA 31.74 0.00 0.57 0.43 0.15 
TWCHMPRA 15.78 0.00 0.44 0.56 0.08 
TWBRHHEA 23.23 0.00 0.21 0.79 0.08 
TWPIGPFA 66.52 0.00 0.62 0.38 0.25 
TWMEHHEA 14.60 0.00 0.06 0.94 0.05 
TWBEEMDA 428.53* 0.00 0.01 0.99 0.08 
TWHOGSBA 14.53 0.00 0.09 0.91 0.05 
TWHOGPFA 39.81 0.00 0.65 0.35 0.19 
TWBROHEA 2.32 0.02 0.08 0.90 0.01 
TWCHIPFA 21.60 0.00 0.47 0.53 0.10 
TWLAYHEA 9.40 0.07 0.26 0.67 0.04 
TWEGGSPA 14.44 0.03 0.20 0.77 0.05 
TWLAYDSA 8.41 0.10 0.23 0.67 0.04 
TWBRODSA 5.28 0.01 0.04 0.95 0.02 
TWCORDFA 21.29 0.01 0.14 0.85 0.07 
^ue to 
quantities. 
relatively large fluctuations and small 
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Table 4.6. continued 
Variable Name RMS % Error UM UR UD U 
TWCORSAA 6.38 0.00 0.01 0.99 0.02 
TWCORSHA 6.25 0.00 0.01 0.99 0.02 
TWCORPVA 7.00 0.00 0.00 1.00 0.04 
TWSOMDDA 11.65 0.01 0.09 0.90 0.04 
TWSOYSAA 11.10 0.02 0.02 0.96 0.02 
TWSOYSHA 11.14 0.02 0.02 0.96 0.02 
TWSOYPVA 5.09 0.00 0.00 1.00 0.03 
TWMILSPA 7.12 0.00 0.00 1.00 0.05 
TWYEBBPA 114.18* 0.01 0.10 0.89 0.16 
TWYECDSA 114.18* 0.01 0.12 0.87 0.16 
TWCABSPA 14.50 0.00 0.01 0.99 0.05 
TWCACDSA 15.18 0.00 0.01 0.99 0.05 
TWPORSPA 14.01 0.00 0.07 0.93 0.05 
TWHOGDSA 14.50 0.00 0.06 0.92 0.05 
TWBROSPA 5.28 0.01 0.04 0.95 0.02 
TWLAYSPA 8.41 0.09 0.22 0.69 0.04 
TWHOGHEA 14.72 0.00 0.08 0.91 0.05 
TWYEBDDA 114.laP 0.01 0.13 0.86 0.20 
TWCABDDA 14.50 0.00 0.00 
o
 
o
 0.19 
TWPOPRDDA 14.65 0.00 0.18 0.82 0.05 
TWCHMDDA 4.94 0.01 0.02 0.97 0.02 
TWBEEMMA 428.12* 0.00 0.01 0.99 0.07 
TWYECHEA 9.55 0.12 0.26 0.62 0.05 
TWCACHEA 2.27 0.00 0.03 0.97 0.02 
TWDACHEA 7.39 0.00 0.03 0.97 0.04 
TWCORDDA 20.07 0.01 0.12 0.87 0.06 
TWPORDTA 14.58 0.00 0.10 0.90 0.05 
TWCORSPA 6.25 0.00 0.01 0.99 0.02 
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Table 4.6. continued 
Variable Name RMS % Error UM UR UD U 
TWCORMMA 22.71 0.01 0.17 0.82 0.07 
TWSOYDDA 11.65 0.01 0.09 0.90 0.04 
TWSOYDTA 9.06 0.01 0.09 0.90 0.03 
TWSOYMMA 10.55 0.01 0.07 0.92 0.03 
TWSOYSPA 11.14 0.03 0.01 0.96 0.02 
TWDABSPA 128.18* 0.01 0.32 0.67 0.02 
TWDACDSA 128.18* 0.00 0.33 0.67 0.02 
TWYECSBA 13.89 0.16 0.34 0.50 0.07 
TWCACSBA 1.85 0.00 0.13 0.87 0.01 
TWDACSBA 6.34 0.04 0.13 0.87 0.03 
TWUSBEES 4.95 0.00 0.01 0.99 0.02 
TWNZBEES 15.85 0.00 0.04 0.96 0.06 
TWAUBEES 0.98 0.00 0.02 0.98 0.00 
TWBEEMUS 4.95 0.05 0.05 0.90 0.02 
TWBEEMNZ 15.84 0.00 0.06 0.94 0.06 
TWBEEMAU 0.90 0.00 0.01 0.99 0.00 
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CHAPTER V. SIMULATION ANALYSES OF ALTERNATIVE POLICIES 
This chapter investigates the effects of alternative policies on 
the Taiwanese livestock and feed grain industries using the structural 
model described in Chapter IV. The simulated levels of endogenous model 
variables such as ending inventories, prices, meat supply, demand, and 
trade under the alternative policy schemes over the 11-year period of 
1975-1985 are compared to the base simulation results (the simulation 
results with the current policy set). The changes in each model variable 
from its baseline value represent the likely effects of implementing 
the various policy scenarios. The simulated alternative policy schemes 
include the following scenarios: 
A) Continuation of the beef import quota that was lifted in 1972 
(one simulation over 1975-85 with beef imports set at the 1971 
level); 
B) An increase in the import tariff on beef from the U.S. to NT 
•30/kg from NT $23.8/kg over 1975-85, the same amount levied 
on beef from Australia and New Zealand (one simulation with 
the U.S. beef import tariff rate set at NT $30/kg in 1975-85); 
C) An elimination of the special import tariff on U.S. beef (one 
simulation with the tariff on U.S. beef imports set to zero); 
D) An embargo on exports of pork (one simulation over 1975-85 
with the pork export quota set to zero); 
E) An increase in livestock feed costs from a corn price increase 
(one simulation with a 10-percent increase in the U.S. export 
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price of corn); 
F) An increase in livestock feed costs from a soybean price in­
crease (one simulation with a 10-percent increase in the U.S. 
export price of soybeans). 
Before presenting the results of these policy simulations, however, 
the results of simulating a 10 percent increase in the import price of 
beef and a 10 percent increase in pork exports are presented. The calcu­
lated changes in the endogenous variables provide a rule of thumb for 
determining the effects of alternative policies on the Taiwanese livestock 
industry. 
Dynamic Effects of An Increase in 
the Import Price of Beef 
Industrialization and a scarcity of land area have limited the de­
velopment of the beef cattle industry in Taiwan. To meet the rapidly 
growing demand for beef in Taiwan, therefore, the government lifted strict 
restrictions on beef imports in 1972. Currently, beef imports account 
for about 90 percent of domestic beef consumption. Consequently, the 
price of imparted beef is of particular concern to Taiwanese beef con­
sumers. To measure the general effects of a change in the import price 
of beef over 1975-1985, the short-run (first period) and dynamic (several 
periods) changes in the Taiwanese livestock and feedgrain industries 
are calculated through a ten-percent sustained increase in the import 
unit value of beef. The calculated dynamic elasticities are provided 
in Table 5.1. 
Table 5.2. Dynamic elasticities for a ten-percent sustained 
increase in the Taiwanese pork exports, 1975-1986 
1 2 3 4 5 
Cows and Heifers 0.01 0.02 0.01 0.00 0.01 
Bulls and Steers 0.00 0.00 0.00 0.00 0.00 
Total 0.01 0.01 0.01 0.00 0.01 
Born (head) 0.00 0.01 0.02 0.01 0.00 
Slaughter (head) -0.02 -0.02 0.02 0.02 0.00 
Beef Production (mt) -0.02 -0.02 0.02 0.02 0.00 
Farm Price (NT$/kg) 0.12 0.08 -0.03 -0.03 0.01 
Retail Price (NT$/kg) 0.04 0.05 -0.02 -0.02 0.01 
Carabao Cattle 
Farm Price (NT$/kg) 0.25 0.11 -0.04 -0.04 0.02 
Retail Price (NT$/kg) 0.11 0.08 -0.03 -0.03 0.02 
Dairy Cattle 
Inventories (head) 
Cows and Heifers 0.00 0.01 0.00 0.00 0.00 
Bulls and Steers 0.00 0.00 0.01 0.01 0.00 
Total 0.01 0.01 0.00 0.00 0.00 
Born (head) 0.00 0.01 0.00 0.00 0.00 
Slaughter (head) -0.01 -0.01 0.01 0.01 -0.03 
Beef Production (mt) -0.01 -0.01 0.01 0.01 -0.03 
Milk Production (mt) 0.00 0.01 0.00 0.00 0.00 
All Cattle 
Beef Production (mt) -0.01 -0.01 0.01 0.01 -0.01 
Deef Imoorts 
Imports From 
U.S. (mt) 0.01 0.01 -0.01 -0.01 0.01 
New Zealand (mt) 0.01 0.01 -0.01 -0.01 0.01 
Australia (mt) 0.01 0.01 -0.01 -0.01 0.01 
Total 0.01 0.01 -0.01 -0.01 0.01 
Import Share (*/.) 
U.S. 0.00 0.00 0.00 0.00 0.00 
New Zealand 0.00 0.00 0.00 0.00 0.00 
Australia 0.00 0.00 0.00 0.00 0.00 
Hoos 
Inventories (1000 head) 
Breeding hogs 0.04 0.12 0.72 0.22 0.16 
Meat hogs 0.01 0.04 0.05 0.03 0.01 
Total 0.01 0.05 0.05 0.03 0.01 
Born (1000 head) 0.01 0.05 0.06 0.03 0.01 
Slaughter (1000 head) 0.00 0.02 0.06 0.05 0.02 
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Table 5.2. continued 
1 2 3 4 5 
Pork Production (mt) 0.00 0.02 0.06 0.05 0. 02 
Pork Consumption (mt) -0.02 -0.04 0.01 0.01 -0, .01 
Farm Price (NT$/kg) 
Piglets 0.15 0.01 -0.04 -0.07 0. 03 
Hogs 0.11 0.08 -0.03 -0.05 0, .02 
Retail Price (NT$/kg) 0.08 0.07 -0.02 -0.04 0. ,02 
Chickens 
Inventories (1000 head) 
Layers 0.001 0.002 0.001 0.000 0. 000 
Broilers 0.000 0.000 0.000 0.000 0. 000 
Total 0.000 0.000 0.000 0.000 0. 000 
Slaughters (1000 head) 
Layers 0.000 0.001 0.001 0.001 0. 000 
Broilers 0.000 0.000 0.000 0.000 0. 000 
Total 0.000 0.000 0.000 0.000 0. 000 
Meat Production (mt) 
Layers 0.000 0.002 0.002 0.001 0. 000 
Broilers 0.000 0.000 0.000 0.000 0. ,000 
Total 0.000 0.000 0.000 0.000 0. 000 
Egg Production (mt) 0.002 0.004 0.000 0.000 0. ,001 
Farm Price (NT$/kg) 0.002 0.004 -0.003 -0.003 0. 002 
Retail Price (NT$/kg) 0.002 0.003 -0.002 -0.002 0. ,001 
Corn (1000 mt) 
Demand for Feed 0.13 0.06 0.04 0.01 0. 02 
Imports 0.17 0.07 0.04 0.02 0. ,01 
Soybeans (1000 mt) 
Soymeal Demand 0.02 0.04 0.03 0.01 0. 01 
Soybean Imports 0.02 0.03 0.03 0.01 0. ,01 
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Short-Run and Lono-Run Effects 
The simulated ten-percent sustained increase in the import price 
of beef in the first year (1975) results in a decrease in beef imports 
by 1.8% in that year. The higher import price induces consumers to switch 
some consumption from imported beef to domestic beef, pork, and chicken 
meat. In response to the increasing demand for domestic beef, the prices 
of yellow cattle, yellow beef, carabao cattle, and carabao beef increase 
by about 2%, 0.6%, 4%, and 1.8%, respectively, in the first year. The 
prices of hogs and pork rise by 1.2% and 1.0%, respectively. The prices 
of chicken and chicken meat rise by only 0.03%. 
The higher farm prices lead cattle farmers to decrease cattle slaugh­
ter somewhat. The total beef production, consequently, decreases by 
0.2% in the first year. Pork and chicken meat production increase only 
slightly in the first year. 
A decrease in slaughter leads to a 0.1 percent drop in total cattle 
inventory in the first year and, consequently, an increase in herd size 
and slaughter in the following year. The higher retail price of beef 
leads to a decrease in domestic beef consumption in the following year. 
Meanwhile, the higher farm prices of hogs and chickens lead farmers to 
raise more hogs and chickens in the first year. Consequently, slaughter 
and production of pork and chicken meat increase in the following year. 
The cumulative effects of a ten-percent sustained increase in the 
import price of beef on the Taiwanese livestock and feedgrain industries 
are small. The cumulative changes in the levels of ending inventories, 
slaughter, prices, production, and consumption in the livestock industry 
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as well as imports, demand, and production in the feedgrain sector over 
the 11-year period are all less than 5% of the 1975 levels of those vari­
ables. Beef imports, however, drop significantly by about 26% over the 
11 years. Consequently, the long-run elasticities of most variables 
in the model with respect to the change in the price of imported beef 
are less than 1 (in absolute value) (Table 5.1). The long-run price 
elasticity of import demand, however, is about -4.4. 
The simulated, ten percent increase in the import price of beef 
has a small impact on the Taiwanese livestock and feedgrain industries 
for at least two reasons. First, the quality of domestic beef is con­
sidered to be much different than that of imported beef. Consequently, 
an increase in the import price of beef would not likely significantly 
affect the domestic beef sector. Second, the Taiwanese are still unac­
customed to eating beef. Until 1986, the total beef consumption (in­
cluding imported beef) only accounted for about 3 percent of total meat 
consumption in Taiwan. A 10 percent increase in the import price of 
beef, therefore, would not significantly affect the Taiwanese livestock 
and feedgrain industries. 
Dynamic Effects of An Increase in Pork Exports 
Pork exports have played an increasingly important role in the Tai­
wanese hog industry. In 1968, pork exports amounted to 1,002 mt, only 
0.38% of domestic pork production. By 1986, however, pork exports reached 
85,816 mt, over 9% of domestic production. To measure the effects of 
an autonomous change in pork exports, the Taiwanese livestock and 
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feedgrain model was used to simulate a ten-percent sustained increase 
in pork exports. Table 5.2 reports the dynamic elasticities for the 
endogenous variables in the model from this exogenous change. 
Effects on the Hog and Pork Sector 
A ten-percent sustained increase in pork exports in the first year 
leads to a decrease in domestic pork supply of about 2% and a concomitant 
increase in the domestic retail and farm prices of pork and hogs of about 
1% in the first year. The slightly higher farm price induces hog farmers 
to raise more hogs leading to only a 0.2% increase in hog slaughter in 
the following year. Domestic pork consumption drops by only 0.2% in 
the first year. 
By the end of the period, the ten-percent sustained increase in 
pork exports leads to a small cumulative increase in the ending inven­
tories of total hogs of about 6% over the 1975 level. Pork production 
increases by about 5% while the price of pork increases by about 11% 
over the same period. Domestic pork consumption drops by only 2%. 
Effects on Cattle and Chicken Sectors 
the ten-percent increase in pork exports has only a small impact 
on the cattle and chicken sectors in the first year. The higher pork 
price leads to some increase in the consumption of beef and chicken meat. 
Consequently, the prices of yellow cattle, yellow beef, carabao cattle, 
and carabao beef increase by about 1.2%, 0.4%, 2.5%, and 1.1%, respec­
tively. The prices of chicken and chicken meat increase by only 0.02%. 
In response to slightly higher farm prices, the ending inventories of 
Table 5.1. Dynamic elasticities for a ten-percent sustained 
increase in the Taiwanese import price of beef, 
1975-1986 
1 2 3 4 5 
Yellow Cattle 
Inventories (head) 
Cows and Heifers 0.01 0.01 0.01 0.01 0.02 
Bulls and Steers 0.00 0.00 0.00 0.00 0.00 
Total 0.01 0.01 0.01 0.01 0.01 
Born (head) 0.00 0.01 0.01 0.01 0.01 
Slaughter (head) -0.03 0.00 0.01 0.00 -0.01 
Beef Production (mt) -0.03 0.00 0.01 0.00 -0.01 
Farm Price (NT$/kg) 0.21 0.00 -0.01 0.01 0.02 
Retail Price (NT$/kg) 0.06 0.00 -0.01 0.01 0.02 
Carabao Cattle 
Farm Price (NT$/kg) 0.41 0.01 -0.01 0.02 0.03 
Retail Price (NT$/kg) 0.18 0.01 -0.01 0.02 0.03 
Dairy Cattle 
Inventories (head) 
Cows and Heifers 0.01 0.00 0.00 0.00 0.00 
Bulls and Steers 0.00 0.00 0.01 0.00 0.00 
Total 0.01 0.00 0.00 0.00 0.00 
Born (head) 0.00 0.01 0.00 0.00 0.00 
Slaughter (head) -0.01 0.01 0.00 -0.01 -0.01 
Beef Production (mt) -0.01 0.01 0.00 -0.01 -0.01 
Milk Production (mt) 0.01 0.00 0.00 0.00 0.00 
All Cattle 
Beef Production (mt) -0.02 0.00 0.01 0.00 -0.01 
Beef Imoorts 
Imports From 
U.S. (mt) -0.18 -0.24 -0.71 -0.36 -0.53 
New Zealand (mt) -0.18 -0.24 -0.71 -0.36 -0.53 
Australia (mt) -0.18 -0.24 -0.71 -0.36 -0.53 
Total -0.18 -0.24 -0.71 -0.36 -0.53 
Import Share ('/•) 
U.S. 0.00 0.00 0.00 0.00 0.00 
New Zealand 0.00 0.00 0.00 0.00 0.00 
Australia 0.00 0.00 0.00 0.00 0.00 
Hoqs 
Inventories (1000 head) 
Breeding hogs 0.05 0.03 0.00 0.00 0.00 
Meat hogs 0.01 0.02 0.01 0.00 0.00 
Total 0.01 0.02 0.01 0.00 0.00 
Born (1000 head) 0.01 0.02 0.01 0.00 0.00 
Slaughter (1000 head) 0.00 0.02 0.02 0.00 0.00 
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Table 5.1. continued 
1 2 3 4 5 
Pork Production (mt) 
Pork Consumption (mt) 
Farm Price (NT$/kg) 
Piglets 
Hogs 
Retail Price (NT$/kg) 
0.00 0.02 0.02 0.00 0.00 
0.00 0.02 0.02 0.00 0.00 
0.17 -0.02 -0.03 0.01 0.05 
0.12 -0.01 -0.02 0.06 0.03 
0.09 -0.01 -0.02 0.01 0.02 
Chickens 
Inventories (1000 head) 
Layers 0.001 0.001 0.001 O.OOl 0 .001 
Broilers 0.000 0.000 0.000 0.000 0 .000 
Total 0.000 0.000 0.000 0.000 0 .000 
Slaughters (1000 head) 
Layers 0.001 0.001 0.001 0.001 0 .001 
Broilers 0.000 0.000 0.000 0.000 0 .000 
Total 0.000 0.000 0.000 0.000 0 .000 
Meat Production (mt) 
Layers 0.001 0.001 0.001 0.001 0 .001 
Broilers 0.000 0.000 0.000 0.000 0 .000 
Total 0.000 0.000 0.000 0.000 0 .000 
Egg Production (mt) 0.003 0.001 0.000 0.001 0 .002 
Farm Price (NT$/kg) 0.003 0.000 -0.001 0.001 0 .002 
Retail Price (NT$/kg) 0.003 0.000 -0.001 0.001 0 .002 
Corn (1000 mt) 
Demand for Feed 0.15 0.01 0.00 0.00 0, .01 
Imports 0.19 0.02 0.00 0.00 0 .01 
Soybeans (1000 mt) 
Soymeal Demand 0.03 0.01 0.00 0.00 0, .01 
Soybean Imports 0.02 0.01 0.00 0.00 0 .01 
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both cattle and chicken increase only slightly. 
Between 1975 and 1986, the increase in pork exports leads to a slight 
cumulative decrease in beef production. Beef imports increase slightly 
over the same period. The effects on ending inventories and prices in 
both the cattle and chicken industries are also small. 
Effects on the Feed Sector 
The higher farm prices of livestock stimulate farmers to raise more 
cattle, hogs, and chickens. In the first year, corn and soymeal demand 
increase by 1.3% and 0.2%, respectively. Imports of corn and soybeans, 
consequently, also increase by 1.7% and 0.2%, respectively, in the first 
year. 
Corn disappearance experiences a cumulative increase of about 7% 
between 1975 and 1986, all of which would be imported from the U.S. 
Soymeal demand and soybean imports increase by an aggregate 5% and 4%, 
respectively. As expected, a ten-percent increase in pork exports has 
only a slight impact on the Taiwanese livestock and feedgrain markets. 
The small long-run elasticities of most variables indicates little re­
sponsiveness of the Taiwanese livestock sector to changes in Taiwanese 
pork exports (Table 5.2). The largest response is in hog breeding inven­
tories with a long-run elasticity of nearly 0.7 with respect to a sus­
tained increase in pork exports. The long-run elasticity of the hog 
price is also about 0.6. The largest long-run elasticity outside the 
hog sector is that of corn demand. The increased breeding herd as a 
result of the exports leads to a significant increase in feed demand. 
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The small long-run responsiveness of most other variables, however, is 
likely attributable to the fact that pork exports account for only a 
small percentage of domestic pork consumption. 
Alternative Beef Import Quota Policies 
After the government lifted the strict import restrictions on beef 
in 1972, imports of beef increased rapidly. Taiwanese cattle farmers 
have continued to complain that this policy change has cut into their 
profits over time. As a consequence, cattle farmers have requested that 
the government impose import controls on beef once again. This section 
reports the simulated effects of several alternative beef import policies 
(policy scenarios A, B, and C). 
Case A: Beef Import Quota at the 1971 Level 
The likely effects that a continuation of the 1971 beef import quota 
might have had on the Taiwanese livestock and feedgrain industries are 
summarized in Table 5.3 as Case "A". These results provide some indi­
cation of the order of magnitude of the effects of such a policy change. 
The simulated 99% decrease in the beef import quota in 1975 causes 
a jump in the prices of yellow and carabao beef of NT$ 4.9/kg (5%) and 
NT$ 7.5/kg (15%), respectively, in the first year. The farm prices of 
yellow and carabao cattle, consequently, increase by NT$ 3.6/kg (17%) 
and NT$ 5.7/kg <35%) in that year. As expected, the higher farm price 
puts some downward pressure on yellow and dairy cattle slaughter, a de­
crease of about 422 head (1%) and 94 head (1%), respectively. Conse­
quently, ending inventories of yellow and dairy cattle increase by about 
Table 5.3. Simulated change in the Taiwanese livestock and feedgrain industry variables* 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Ending inven­ A) 422 392 -21 109 268 189 39 -74 137 149 14 147 
tories of yellow 0.74 0.71 -0.04 0.30 0.76 0.62 0.15 -0.33 0.57 0.49 0.05 0.3 
cows and heifers B) 0 1 2 2 6 4 2 3 4 4 3 3 
heifers, head 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.01 0.02 0.02 0.01 0.01 
C) 
-1 -4 -7 -6 -22 -17 -7 -11 -15 -17 -12 -11 
0.00 -0.01 -0.02 -0.02 -0.06 —0.06 -0.03 -0.05 -0.06 —0.06 -0.04 -0.04 
D) -305 -1084 -489 -61 -229 -570 -668 -445 -750 -1364 -1615 -689 
-0.53 -1.96 -1.03 -0.17 -0.65 -1.87 -2.49 -1.98 -3.14 -4.47 -5.16 -2.1 
E) 9 103 306 655 763 602 528 583 660 915 1122 576 
0.02 0.19 0.82 1.81 2.17 1.98 1.97 2.59 2.77 3.00 3.58 1.9 
F) 10 91 327 606 779 650 545 569 650 885 1033 559 
0.02 0.16 0.69 1.67 2.21 2.13 2.03 2.53 2.72 2.90 3.30 1.9 
Ending inven­ A) 0 69 58 19 28 44 40 20 -2 25 32 30 
tories of yel­ 0.00 0.14 0.18 0.07 0.19 0.18 0.18 0.09 -0.01 0.12 0.15 0.1 
low bulls and B) 0 0 0 0 0 1 1 1 1 1 1 0 
steers, head 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.0 
C) 0 0 0 -1 -2 -3 -3 -2 -2 -4 -4 -3 
0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.01 -0.01 -0.02 -0.02 -0.01 
D) 0 -50 -110 -98 -48 -46 -89 -124 -102 -177 -278 -102 
0.00 -0.10 -0.33 -0.36 -0.18 -0.20 -0.41 -0.59 -0.51 -0.84 -1.27 -0.44 
E) 0 1 9 50 144 148 130 120 118 166 204 100 
0.00 0.00 0.03 0.18 0.55 0.63 0.60 0.57 0.59 0.79 0.93 0.45 
F) 0 2 8 42 131 146 135 124 117 164 199 97 
0.00 0.00 0.03 0.16 0.50 0.62 0.62 0.59 0.59 0.78 0.91 0.44 
In each case, the first row gives magnitudes and the second row, percentage changes. 
Due to relatively large fluctuations and small quantities. 
Simulation was not possible in this year due to data limitations. 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Ending inven­ A) 422 461 37 128 296 233 79 -54 135 174 46 177 
tories of total 0.40 0.44 0.05 0.20 0.48 0.43 0.16 -0.12 0.31 0.34 0.09 0.18 
yellow cattle, B) 0 1 2 2 6 5 3 4 5 5 4 3 
head 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
C) 
-1 -4 -7 -7 -24 -20 -10 -13 -17 -21 -16 -14 
0.00 0.00 -0.01 -0.01 -0.04 -0.04 -0.02 -0.03 -0.04 -0.04 -0.03 -0.03 
D) 
-305 -1134 -599 -159 -277 -61 -75 -569 -852 -1541 -1894 -791 
-0.29 -1.08 -0.75 -0.25 -0.45 -1.14 -1.56 -1.31 -1.95 -2.99 -3.56 -1.39 
E) 9 105 396 704 906 750 658 703 778 1081 1326 675 
0.01 0.10 0.49 1.11 1.48 1.39 1.35 1.62 1.78 2.10 2.49 1.3 
F) 10 93 335 648 911 796 600 693 767 1049 1231 656 
0.01 0.09 0.42 1.02 1.48 1.48 1.40 1.59 1.75 2.03 2.32 1.24 
Yellow calves A) 0 180 86 -7 55 88 62 14 -25 67 61 52 
born, head 0.00 0.73 0.71 -0.04 0.50 0.76 0.62 0.15 -0.33 0.57 0.49 0.27 
B) 0 0 0 0 1 2 1 1 1 2 2 1 
0.00 0.00 0.00 0.00 0.00 0.02 0.01 0.01 0.01 0.02 0.02 0.01 
C) 0 0 -1 -2 -3 -7 -6 -3 -4 -7 -7 -4 
0.00 0.00 -0.01 -0.02 -0.02 -0.06 -0.06 -0.03 -0.05 -0.06 —0.06 -0.04 
D) 0 -130 -239 -153 -31 -75 -187 -240 -148 -365 -559 -194 
0.00 -0.53 -1.96 -1.03 -0.17 -0.65 -1.87 -2.49 -1.98 -3.14 -4.47 -1.66 
E) 0 4 23 121 328 251 198 190 195 322 375 183 
0.00 0.02 0.19 0.82 1.81 2.17 1.98 1.97 2.59 2.77 3.00 1.57 
F) 0 4 20 102 303 256 214 196 190 316 363 179 
0.00 0.02 0.16 0.69 1.67 2.21 2.13 2.03 2.53 2.72 2.90 1.55 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Yellow cattle A) -422 141 509 -97 -113 151 215 148 -214 28 188 49 
slaughter, -2.20 0.35 1.22 -0.26 -0.49 0.61 0.90 0.50 -0.92 0.22 1.06 0.18 
head B) 0 -1 -1 1 -3 2 4 0 0 1 3 0 
0.00 0.00 0.00 0.00 -0.01 0.01 0.02 0.00 0.00 0.01 0.02 0.00 
C) 1 4 2 -3 14 -10 -15 0 1 -4 -12 -3 
0.00 0.01 0.01 -0.01 0.06 -0.04 -0.06 0.00 0.00 -0.03 -0.07 -0.01 
D) 305 699 -774 -592 87 264 -46 -428 135 324 -207 -22 
1.58 1.73 -1.85 —1.60 0.38 1.07 -0.19 -1.45 0.58 2.52 —1.16 -0.05 
E) -9 -92 -268 -188 126 407 291 144 119 18 131 61 
-0.05 -0.23 -0.64 -0.51 0.54 1.65 1.22 0.49 0.52 0.14 0.74 0.35 
F) 
-10 -78 -223 -211 41 371 329 183 116 34 180 67 
-0.05 -0.19 -0.53 -0.57 0.18 1.50 1.38 0.62 0.50 0.27 1.01 0.37 
Yellow beef A) -82 23 86 -16 -22 26 37 26 -38 5 34 7 
production, -2.20 0.35 1.22 -0.26 -0.49 0.61 0.90 0.50 -0.92 0.22 1.06 0.18 
mt B) 0 0 0 0 -1 1 1 0 0 0 1 0 
0.00 0.00 0.00 0.00 
o
 
d
 t 0.01 0.02 0.00 0.00 0.01 0.02 0.00 
C) 0 1 0 0 3 -2 -3 0 0 -1 . -2 0 
0.00 0.01 0.01 -0.01 0.06 -0.04 -0.06 0.00 0.00 -0.03 -0.07 -0.01 
D) 60 113 -131 -95 17 46 -8 -75 24 63 -37 -3 
1.58 1.73 -1.85 -1.60 0.38 1.07 -0.19 -1.45 0.58 2.52 -1.16 -0.05 
E) 
-2 -15 -45 -30 24 71 49 25 21 4 24 11 
-0.05 -0.23 -0.64 -0.51 0.54 1.65 1.22 0.49 0.52 0.14 0.74 0.35 
F) 
-2 -13 -38 -34 8 64 56 32 20 7 33 12 
-0.05 -0.19 -0.53 -0.57 0.18 1.50 1.38 0.62 0.50 0.27 1.01 0.37 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Farm price A) 3.6 0.1 -2.5 1.1 1.3 -0.4 -1.3 -1.3 2.4 0.2 -1.2 0.1 
of yellow 17.56 0.12 -3.09 1.25 1.27 -0.29 -0.91 -0.95 1.19 0.10 -0.73 0.27 
cattle, B) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
NT$/kg 0.01 0.01 0.01 0.00 0.03 0.00 -0.01 0.01 0.01 0.01 -0.01 0.00 
C) 0.0 0.0 0.0 0.0 -01 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 
-0.02 -0.04 -0.04 0.00 -0.13 0.01 0.05 -0.04 -0.04 -0.02 0.02 -0.02 
D) 
-2.6 -5.9 2.7 2.9 -1.4 -3.6 -2.1 -1.5 -4.5 -7.3 -4.2 -2.2 
12.41 -7.63 3.40 3-42 
cn T -2.96 -1.43 1.14 -2.23 -3.29 -2.49 -2.35 
E) 0.1 0.7 2.3 2.8 1.2 -0.4 0.3 1.5 2.0 3.3 3.2 1.5 
0.35 0.90 2.91 3.29 1.12 -0.32 0.16 1.14 1.00 1.48 1.91 1.26 
F) 0.1 0.6 1.9 2.8 1.7 -0.1 0.0 1.2 2.0 3.1 2.6 1.5 
0.40 0.77 2.44 3.30 1.60 -0.05 -0.02 0.88 1.00 1.38 1.52 1.2 
Retail price A) 4.9 0.3 -3.2 1.5 1.9 -0.4 -1.8 -1.8 3.4 0.4 -1.7 0.3 
of yellow 5.32 0.18 -2.02 0.92 1.05 -0.19 -0.74 -0.77 1.05 0.11 -0.62 0,36 
beef, NT$/kg B) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.00 0.01 0.01 0.00 0.03 0.00 -0.01 0.01 0.01 0.01 0.00 0.00 
C) 0.0 0.0 0.0 0.0 -0.2 0.0 0.1 -0.1 -0.1 -0.1 0.0 0.0 
-0.01 -0.02 -0.03 0.00 -0.10 0.00 0.04 -0.03 -0.04 -0.02 0.02 -0.02 
D) —3.6 -8.1 3.3 3.7 -2.0 -5.0 -3.2 1.9 -6.61 -10.6 -6.4 -3.3 
-3.82 -5.29 2.09 2.32 -1.11 -2.49 -1.32 0.83 -2.04 -3.08 -2.41 -1.48 
E) 0.1 0.9 3.2 3.9 1.9 -0.2 0.6 2.4 3.1 4.9 4.9 2.3 
0.11 0.62 2.02 2.45 1.05 -0.09 0.25 1.06 0.96 1.43 1.83 1.06 
F) 0.1 0.8 2.7 3.9 2.6 0.3 0.3 1.9 3.1 4.6 4.0 2.2 
0.12 0.53 1.69 2.45 1.43 0.43 0.11 0.85 0.97 1.34 1.49 1.01 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Farm price of A) 5.7 0.6 -3.3 1.8 2.3 -0.1 -1.8 -1.9 3.9 0.6 -1.7 0.5 
carabao cattle. 35.0 0.66 -4.13 1.69 1.81 -0.09 -1.12 -1.31 1.85 0.27 -1.20 3.3 
NT$/kg B) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.01 0.01 0.02 0.00 0.04 0.00 -0.02 0.02 0.02 0.01 0.00 0.0 
C) 0.0 0.0 -0.1 0.0 -0.2 0.0 0.1 -0.1 -0.1 -0.1 0.0 0.0 
-0.04 -0.05 —0.06 -0.01 -0.17 -0.01 0.06 -0.07 -0.07 -0.04 0.01 -0.01 
D) 
-4.1 -9.5 3.0 3.9 -2.4 -6.1 -4.4 1.3 -8.4 -13.0 -9.1 -4.5 
24.95 -10.77 3.74 3.68 -1.96 -3.92 -2.73 0.92 -3.95 -5.91 —6.63 -4.8 
E) 0.1 1.1 3.7 4.9 2.8 0.7 1.6 3.6 4.6 6.6 6.9 3.3 
0.71 1.23 4.70 4.62 2.23 0.46 1.00 2.50 2.11 2.98 4.99 2.5 
F) 0.1 0.9 3.1 4.8 3.5 1.2 1.2 3.1 4.5 6.2 5.8 3.1 
0.80 1.61 3.94 4.57 2.79 0.79 0.77 2.13 2.12 2.82 4.21 2.4 
Retail price A) 7.5 0.8 -4.3 2.3 2.9 -0.2 -2.3 -2.5 5.1 0.8 -2.1 0.7 
of carabao 15.45 0.52 -3.11 1.57 1.85 -0.09 -1.15 -1.35 1,80 0.27 1 ru
 
00
 
1.45 
beef, NT$/kg B) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.01 0.01 0.01 0.00 0.04 0.00 -0.02 0.02 0.02 0.01 0.00 0.01 
C) 0.0 -0.1 -0.1 0.0 -0.3 0.0 0.1 -0.1 -0.2 -0.1 0.0 0.0 
-0.02 -0.04 -0.05 -0.01 -0.17 -0.01 0.06 -0.07 -0.96 -0.04 0.02 -0.04 
D) 
-5.4 -12.4 3.9 5.0 -3.2 -7.9 -5.7 1.7 -10.9 -17.0 -11.9 -5.7 
-10.96 -8.50 2.81 3.43 -2.00 -4.25 -2.81 0.94 -3,87 -6.05 -7.07 -3.48 
E) 0.2 1.4 4.9 6.3 3.6 0.9 ru
 
4.7 5.8 8.6 8.9 4.4 
0.31 0.97 3.53 4.29 2.28 0.50 1.03 2.55 2.06 3.06 5.33 2.35 
F) 0.2 1.2 4.1 6.3 4.5 1.6 1.6 4,0 5.8 8.1 7.5 0.27 
0.35 0.84 2.96 4.25 2.85 0.85 0.79 2.18 2.07 2.88 4.49 2.23 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Ending inven­ A) 94 33 -47 25 43 8 -19 -32 53 19 -18 15 
tories of 0.68 0.14 -0.23 0.12 0.19 0.03 -0.08 -0.13 0.19 0.05 -0.05 0.1 
dairy cows B) 0 0 0 0 1 0 0 0 1 1 0 0 
and heifers, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
head C) 0 
-1 -1 0 -4 -1 1 -1 -2 -2 -1 -1 
0.00 0.00 -0.01 0.00 -0.02 -0.01 0.00 -0.01 -0.01 -0.01 0.00 0.00 
D) —68 -190 24 73 -21 -98 -78 -4 -137 -228 -225 -86 
-0.35 -0.84 0.12 0.35 -0.09 -0.41 -0.34 -0.01 -0.48 -0.64 -0.56 -0.3 
E) -441 -658 -653 -761 -948 -1147 -1064 -1041 -1391 -1452 -1528 -1008 
-2.25 -2.91 -3.22 -3.66 -4.17 -4.81 -4.60 -4.19 -4.88 -4.11 -3.80 -3.87 
F) 
-124 -160 -211 -200 -280 -347 -313 -305 -374 -362 -361 -275 
-0.63 -0.71 -1.04 -0.96 -1.23 -1.45 -1.35 -1.23 -1.31 -1.03 -0.90 -1.07 
Ending inven­ A) 0 18 16 0 1 8 8 0 -7 6 9 6 
tories of 0.00 0.34 0.71 0.01 0.02 0.13 0.13 0.00 -0.11 0.08 0.09 0.1 
dairy bulls B) 0 0 0 0 0 0 0 0 0 0 0 0 
and steers 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
head C) 0 0 0 0 0 -1 -1 0 0 -1 -1 0 
0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 0.0 0.0 -0.01 -0.01 -0.01 
0) 0 -13 -30 -15 10 8 -13 -25 -15 -32 —63 -18 
0.00 -0.25 -1.37 -0.56 0.30 0.13 -0.22 -0.41 -0.23 -0.40 -0.61 -0.33 
E) 0 -84 -132 -194 -255 -296 -343 -353 -353 -460 -530 -273 
0.00 -1.60 -5.92 -7.48 -7.36 -4.93 -5.63 -5.91 -5.63 -5.62 -5.08 -5.0 
F) 0 -24 -34 57 -71 -85 -101 -105 -104 -128 -138 -78 
0.00 -0.45 -1.53 -2.22 -2.06 -1.42 -1.66 -1.76 -1.66 -1.56 -1.33 -1.4 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Ending inven­ A) 94 51 -31 25 44 16 -11 -32 46 25 -9 20 
tories of total 0.59 0.18 -0.14 0.11 0.17 0.05 -0.04 -0.10 0..13 0.06 -0.02 0.1 
dairy cattle, B) 0 0 0 0 1 0 0 0 1 1 0 0 
head 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
C) 0 -1 -1 0 -4 -2 0 -1 -2 -3 -1 -1 
0.00 0.00 -0.01 0.00 -0.02 -0.01 0.00 -0.01 -0.01 -0.01 -0.00 -0.01 
D) -68 -203 -6 59 -11 -90 -91 -28 -152 -261 -289 -104 
-0.28 -0.73 -0.03 0.25 -0.04 -0.30 -0.31 -0.09 -0.44 -0.60 -0.57 -0.28 
E) 
-441 -742 -784 -955 -1212 -1443 -1407 -1395 -1743 -1912 -2058 -1280 
-1.83 -2.66 -3.49 -4.08 -4.59 -4.83 -4.81 -4.53 -5.01 -4.39 -4.07 —5.3 
F) 
-124 -183 -245 -258 -351 -432 -414 -410 -478 -490 -500 -353 
-0.52 -0.66 -1.09 -1.10 -1.34 -1.45 -1.42 -1.33 -1.37 -1.13 -0.99 -1.47 
Dairy calves A) 0 44 9 -20 12 17 3 -8 -13 27 9 7 
born, head 0.00 0.48 0.14 -0.23 0.12 0.19 0.03 -0.08 -0.13 0.18 0.05 0.1 
B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
C) 0 0 0 -1 0 2 0 0 -1 -1 -1 0 
0.00 0.00 0.00 -0.01 0.00 -002 0.00 0.00 -0.01 -0.01 -0.01 -0.01 
D) 0 -32 -53 10 36 -8 -39 -31 -1 -69 -108 -27 
0.00 -0.35 -0.84 0.12 0.35 -0.09 -0.41 -0.34 -0.02 -0.48 -0.64 -0.25 
E) 0 -205 -185 -281 -373 -381 -461 -429 -422 -701 -688 -375 
0.00 -2.5 -2.91 -3.22 -3.66 -4.17 -4.81 -4.60 -4.19 -4.88 -4.11 -3.53 
F) 0 -58 -45 -91 -98 -112 -139 -126 -124 -188 -171 -105 
0.00 -0.63 -0.71 -1.04 -0.96 -1.23 -1.45 -1.35 -1.22 -1.31 -1.03 -1.0 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Dairy cattle A) -94 88 91 -78 -5 45 30 14 -91 47 43 8 
slaughter, -0.72 1.16 0.54 -1.22 -0.13 0.82 0.65 b -2.44 -4.28 0.48 0.1 
head B) 0 0 0 0 -1 1 1 Ob 0 0 1 0 
0.00 0.00 0.00 0.00 -0.02 0.02 0.01 0.00 -0.03 0.01 0.0 
C) 0 I 0 -1 4 -4 -2 Sb 0 -1 -2 0 
0.00 0.00 0.00 -0.02 0.09 -0.08 -0.05 0.01 0.12 -0.03 0.0 
D) 68 103 -250 -54 105 72 -38 
-95b 122 40 —80 -1 
0.52 1.36 -1.48 -0.85 2.56 1.30 -0.82 3.29 -3.64 -0.88 0.0 
E) 441 96 -142 -111 -125 -140 -497 -441. -74 -532 -542 -188 
3.36 1.27 -0.85 -1.75 -3.06 -2.56 -10.69 D -2.00 48.68 -5.95 -1.4 
F) 124 1 17 -79 -5 -31 -157 
-130 b -56 -176 -162 -60 
0.95 0.02 0.10 -1.24 -0.13 -0.57 -3.38 -1.50 16.09 -1.78 -0.5 
Dairy beef A) 20 14 18 -13 -1 7 5 -16 9 8 1 
production, mt -0.72 1.16 0.54 -1.22 -0.13 0.82 0.65 -2.44 -4.28 0.48 0.1 
B) 0 0 0 0 0 0 0 Ob 0 0 0 0 
0.00 0.00 0.00 0.00 -0.02 0.02 0.01 0.00 -0.03 0.01 0.0 
C) 0 0 0 0 1 -1 0 Ob 0 0 0 0 
0.00 0.00 0.00 -0.02 0.09 -0.08 -0.05 0.01 0.12 -0.03 0.0 
D) 15 17 -48 -9 18 12 -6 
-15b 22 8 -14 0 
0.52 1.36 -1.48 -0.85 2.56 1.30 -0.82 3.29 -3.64 -0.88 0.0 
E) 95 16 -28 -19 -22 -23 -82 
-69b -13 -103 -97 -31 
3.36 1.27 -0.85 -1.75 -3.06 -2.56 -10.69 -2.00 48.68 -5.95 -1.44 
F) 27 0 3 -13 -1 -5 -26 
-20b -10 -34 -29 -10 
0.95 0.02 0.10 -1.24 -0.13 -0.57 -3.38 -1.50 16.09 -1.78 -0.45 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Milk produc­ A) 190 66 -95 51 86 17 -38 -65 106 38 -37 29 
tion, mt 0.45 0.14 -0.22 0.11 0.18 0.03 -0.08 -0.12 0.18 0.05 -0.04 0.1 
B) 0 0 1 0 2 1 0 1 1 1 0 0 
0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
C) 0 -2 -2 -1 -9 -2 2 -3 -5 -4 -1 -3 
0.00 0.00 -0.01 0.00 -0.02 0.00 0.00 -0.01 -0.01 -0.01 0.00 -0.01 
D) 
-137 -381 49 147 -41 -197 -156 -7 -276 -457 -453 -173 
-0.33 -0.79 0.11 0.33 -0.09 -0.39 -0.32 -0.01 -0.46 -0.62 -0.54 -0.28 
E) -887 -1322 -1312 -1529 -1904 -2305 -2137 -2093 -2794 -2917 -3070 -2025 
-2.11 -2.74 -3.02 -3.44 -3.94 -4.55 -4.35 -3.98 -4.66 -3.96 —3.68 -3.67 
F) 
-25- -321 -425 -403 -562 -696 -629 -612 -751 -728 -726 -555 
-0.59 -0.67 -0.98 -0.91 -1.16 -1.38 -1.28 —1.16 -1.25 -0.99 -0.87 -1.02 
8 
Total beef 
production, mt 
A) -103 37 104 -28 -22 34 42 28 -54 14 42 8 
-1.65 0.31 0.70 -0.30 -0.33 0.56 0.66 0.41 -0.76 0.37 0.69 0.1 
B) 0 0 0 0 -1 1 1 0 0 0 1 0 
0.00 0.00 0.00 0.00 -0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.00 
C) 0 1 1 -1 3 -2 -3 0 0 -1 -3 0 
0.00 0.01 0.00 -0.01 0.05 -0.04 -0.05 0.00 0.00 -0.03 -0.04 -0.01 
D) 74 130 -179 -104 35 57 -14 -90 45 70 -52 -3 
0.91 1.09 -1.21 -1.08 0.52 0.96 -0.23 -1.33 0.65 1.81 -0.85 -0.04 
E) 94 1 -73 -49 2 48 -33 -44 8 -99 -74 -20 
1.15 0.01 -0.49 -0.51 0.03 0.80 -0.52 -0.65 0.11 -2.55 -1.23 -0.35 
F) 25 -12 -34 -47 7 59 30 11 11 -27 3 3 
0.31 -0.10 -0.23 -0.49 0.10 0.99 0.48 0.17 0.15 -0.70 0.05 0.06 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Total beef A) -25 -9 -3 -8 -12 -11 -17 -20 -23 -24 -27 -16 
imports, -99 -98 -94 -97 -98 -98 -98 -99 -99 -99 -99 -98 
1000 mt B) 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
-0.01 -0.07 -0.47 -0.15 —0.80 -0.66 -0.08 —0.16 -0.07 -0.07 -0.11 -0.24 
C) 0.0 0.0 0.1 0.1 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.14 
0.02 0.28 1.79 0.58 3.08 2.53 0.32 0.68 0.26 0.27 0.44 0.92 
0) -0.3 -0.1 0.1 -0.1 -0.1 -0.4 -0.2 -0.1 -0.2 -0.3 -0.7 -0.14 
-1.23 -1.47 1.24 0.99 -1.02 -3.66 -1.13 0.37 -0.74 -1.17 -2.73 -0.96 
E) 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.2 0.1 0.2 0.5 119 
0.03 0.16 1.55 1.23 1.12 0.41 0.40 0.99 0.37 0.54 1.80 0.78 
F) 0.0 0.0 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.2 0.4 0.14 
0.04 0.14 1.30 1.22 1.39 0.70 0.31 0.85 0.38 0.51 1.54 0.76 
U.S. import A) c 0 0 0 0 0 0 0 0 0 0 0 
share, % c 0 0 0 0 0 0 0 0 0 0 0 
B) c -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 
c 
-5.0 -1.5 -3.1 -0.5 -0.7 -3.1 -1.5 -1.7 -1.5 -1.9 -2.0 
C) c 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
c 24.6 4.4 6.2 1.1 1.5 6.3 3.0 3.3 3.0 3.7 5.7 
D) — 0 0 0 0 0 0 0 0 0 0 0 
— 0 0 0 0 0 0 0 0 0 0 0 
E) —^ 0 0 0 0 0 0 0 0 0 0 0 
— *" 0 0 0 0 0 0 0 0 0 0 0 
F) 0 0 0 0 0 0 0 0 0 0 0 
— ^  0 0 0 0 0 0 0 0 0 0 0 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
New Zealand's A) c 0 0 0 0 0 0 0 0 0 0 0 
import share, — ^ 0 0 0 0 0 0 0 0 0 0 0 
•/. B) — 0 0 0 0 0 0 0 0 0 0 0 
— 0 0 0 0 0 0 0 0 0 0 0 
C) — 0 0 0 0 0 0 0 0 0 0 0 
—^  0 0 0 0 0 0 0 0 0 0 0 
D) 
—J. 0 0 0 0 0 0 0 0 0 0 0 
— ^ 0 0 0 0 0 0 0 0 0 0 0 
E) — 0 0 0 0 0 0 0 0 0 0 0 
— ^ 0 0 0 0 0 0 0 0 0 0 0 
F) — ^ 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
Australia's A) c 0 0 0 0 0 0 0 0 0 0 0 
import share c 0 0 0 0 0 0 0 0 0 0 0 
B) c 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0,1 0.1 0.1 
c 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.0 
C) c 
-0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 
c 
—0.6 -0.3 -0.2 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.3 
D) c 0 0 0 0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 0 0 0 0 
E) c 0 0 0 0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 0 0 0 0 
F) c 0 0 0 0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 0 0 0 0 
Table 5.3. (continued) 
Descriotion 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Imports of A) 
beef from 
the U.S., mt B) 
C) 
D) 
E) 
F) 
-186 -94 -238 -1846 -1187 -460 -1226 -1212 -1356 -1337 -914 
-98 -94 -97 -98 -98 -98 -99 -99 -99 -99 -98 
0 -3 -11 -10 -7 -10 -12 -13 -14 -17 -10 
-0.07 -0.47 -0.15 —0.80 —0.66 -0.08 -0.16 -0.07 -0.07 -0.11 -0.27 
4 13 44 40 25 38 45 50 53 65 37 
0.28 1.79 0.58 3.08 2.53 0.32 0.68 0.26 0.27 0.44 1.02 
-10 4 3 -3 -61 -32 12 -30 -58 -130 -31 
-1.47 1.24 0.99 -1.02 —3.66 -1.13 0.37 -0.74 -1.17 -2.73 -1.06 
1 4 1 -11 -14 1 5 0 -1 0 -2 
0.16 1.55 .123 1.12 0.41 0.40 0.99 0.37 0.54 1.80 0.86 
0 3 1 -8 -9 1 3 0 -1 0 -1 
0.14 1.30 1.22 1.39 0.70 0.31 0.85 0.38 0.51 1.54 0.84 
Imports of A) 
beef from 
New Zealand, B) 
mt 
C) 
D) 
E) 
F) 
c 
-670 -50 —163 -291 -244 -665 -796 -2009 -1651 -11041 -795 
c 
-98 -94 -97 -98 -98 -98 -99 -99 -99 -99 -98 
c 0 0 0 0 0 0 0 0 0 0 0 
c 
-0.07 -0.47 -0.15 -0.80 -0.66 -0.08 -0.16 -0.07 -0.07 -0.11 -0.27 
c 0 0 0 0 0 0 0 0 0 0 0 
c 0.28 1.79 0.58 3.08 2.53 0.32 0.68 0.26 0.27 0.44 1.02 
c 3 2 -2 -12 -6 2 5 -5 -9 -21 -8 
c 
-1.47 1.24 0.99 -1.02 -3.66 -1.13 0.37 -0.74 -1.17 -2.73 -1.06 
,c 0 1 1 -2 -3 2 2 0 -1 0 0 
c 0.16 1.55 .123 1.12 0.41 0.40 0.99 0.37 0.54 1.80 0.86 
c 0 1 6 -1 -2 1 2 0 -1 0 1 
c 0.14 130 1.22 1.39 0.70 0.31 0.85 0.38 0.51 1.54 0.84 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Imports of A) c -8260 -1377 -6389 -7898 -7299 -13656 -15029 -16878 -17761 -18836 -11336 
beef from -98 -94 -97 -98 -98 -98 -99 -99 -99 -99 -98 
Australia, mt B) 1 3 10 9 6 9 12 13 13 17 9 
-0.07 -0.47 -0.15 -0.80 -0.66 -0.08 —0.16 -0.07 -0.07 -0.11 -0.27 
C) 
-4 -13 -44 -40 -25 -38 -26 -29 -30 -38 -21 
0.28 1.79 0.58 3.08 2.53 0.32 0.68 0.26 0.27 0.44 1.02 
D) ^ 
-124 51 86 -86 -276 -149 53 -137 -263 -590 -144 
-1.47 1.24 0.99 -1.02 —3.66 -1.13 0.37 -0.74 -1.17 -2.73 -1.06 
E) ^ 10 54 40 -48 -81 33 59 -4 -16 3 4 
0.16 1.55 .123 1.12 0.41 0.40 0.99 0.37 0.54 1.80 0.86 
F) 
""~c 
8 40 29 -34 -56 25 43 -1 -11 3 4 
0.14 130 1.22 1.39 0.70 0.31 0.85 0.38 0.51 1.54 0.84 
Ending inven­ A) 11 9 -3 -4 1 4 1 -4 0 0 -2 1 
tories of 5.02 3.17 -0.63 -0.79 0.25 0.74 0.16 -0.86 0.04 -0.01 -0.22 0.57 
breeding hogs B) 0 0 0 0 0 0 0 0 0 0 0 0 
100 head 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.00 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 -0.02 -0.03 -0.01 -0.06 -0.05 0.01 0.01 -0.03 -0.02 0.00 -0.02 
D) 
-9 —36 -31 -12 -8 -19 -28 -23 -38 —68 -88 -33 
-4.04 -12.10 -7.15 -2.23 -1.55 -4.02 -6.34 -5.37 -5.98 -7.87 -10.63 -6.12 
E) 0 -8 -9 -2 2 0 -4 -3 -9 -10 4 -4 
-0.04 -2.74 -2.16 -0.43 0.33 -0.08 -0.91 -0.77 -1.42 -1.10 0.50 -1.61 
F) 0 -5 -9 -3 2 1 -2 -3 -8 -7 -4 -3 
-0.01 -1.85 -2.11 -0.64 0.32 0.25 -0.53 -0.70 -1.16 -0.79 0.53 -1.21 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Ending inven­ A) 32 59 19 -19 -8 14 12 -9 -10 1 -6 6 
tories of 0.96 1.88 0.5 -0.45 -0.17 0.31 0.28 -0.21 -0.21 0.01 -0.09 0.23 
meat hogs, B) 0 0 0 0 0 0 0 0 0 0 0 0 
1000 head 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 
C) 0 0 -1 -1 -1 -2 -1 0 0 -1 -1 -1 
0.00 -0.01 -0.01 -0.01 -0.02 -0.03 -0.01 0.01 -0.01 -0.02 -0.01 -0.01 
D) 
-26 -128 -189 -120 -56 -78 -135 -146 -175 -304 -447 -164 
-0.78 -4.08 -5.10 -2.77 -1.21 -1.73 -3.15 -3.52 -3.73 -5.11 -6.88 -4.94 
E) 0 -23 -49 -33 -1 -4 12 -21 -35 -53 -15 -22 
0.00 -0.74 -1.33 -0.76 -0.03 0.09 -0.29 -0.50 -0.75 -0.89 -0.23 -0.66 
F) 0 -16 -41 -35 -5 8 -3 -15 -30 -41 -7 -16 
0.00 -0.50 -1.11 -0.81 -0.10 0.18 —0.08 -0.37 -0.63 -0.68 -0.10 -0.5 
Ending inven­ A) 43 68 16 -23 -7 18 13 -13 -10 1 -8 10 
tories of 1.22 1.98 0.39 -0.48 -0.13 0.35 0.27 -0.27 -0.18 0.01 -0.11 0.27 
total hogs, B) 0 0 0 0 0 0 0 0 0 0 0 0 
1000 head 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 
C) 0 0 -1 -1 -1 -2 -I 0 0 -1 -1 -1 
0.00 -0.01 -0.02 -0.01 -0.03 -0.04 -0.01 0.01 -0.01 -0.02 -0.01 -0.01 
D) -35 -163 -220 -132 -64 -98 -163 -169 -214 -372 -535 -196 
-0.99 -4.77 -5.31 -2.71 -1.25 -1.95 -3.45 -3.70 -4.00 -5.46 -7.31 -5.5 
E) 0 -31 -59 -35 0 4 -16 -24 -45 -63 -11 -26 
-0.01 -0.92 -1.42 -0.72 0.01 0.07 -0.35 -0.53 -0.83 -0.92 -0.15 -0.72 
F) 0 -21 -50 -38 -3 9 -6 -18 -37 -48 -2 -19 
0.00 -0.62 -1.22 -0.79 -0.06 0.19 -0.12 -0.40 -0.70 -0.70 -0.03 -0.55 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Farm price of A) 5.6 -2.0 -5.1 1.1 2.5 0.3 -2.0 -1.9 2.7 -1.0 -0.8 -0.1. 
piglets, _P -1.86 -4.31 1.41 3.91 0.50 -2.43 -2.26 1.41 -0.54 -2.00 b 
NT$/kg B) % 0 0 0 0 0 0 0 0 0 0 OB 
0.01 0.00 -0.01 0.05 -0.03 -0.05 0.02 0.01 0.00 -0.06 
C) 0.0 0.0 0.0 -0.1 0.1 0.2 -0.1 -0.1 0.0 0.1 0:^  
-0.02 -0.01 0.03 -0.20 0.10 0.19 -0.08 -0.06 0.01 0.22 
D) 
-4.5b -11.2 5.0 6.0 -2.3 -6.5 -4.5 2.7 -10.3 -16.7 -8.6 
-4.6b 
10.27 4.29 7.47 -3.50 -12.91 -5.43 3.21 -5.47 -9.03 -21.79 
E) 0-lb 1.2 4.7 6.0 3.1 0.4 1.3 3.9 5.3 8.6 8.1 4.0 
1.07 4.01 7.44 4.80 0.85 1.61 4.69 2.81 4.63 20.75 D 
F) 0.1b 0.9 3.7 5.7 3.8 0.8 0.6 2.9 4.9 7.5 6.5 3.4 
0.84 3.19 7.14 5.87 1.66 0.73 3.47 2.58 4.07 16.51 D 
Farm price of A) 2.0 —0.8 -1.9 0.4 0.9 0.1 -01.7 -0.7 1.0 -0.4 —0.3 0.0 
hogs, NT$/kg 13.96 -1.39 -3.26 0.96 2.47 0.29 -1.67 -1.56 1.18 -0.45 -1.03 -0.15 
B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.01 0.00 -0.01 0.03 -0.02 -0.03 0.01 0.01 0.00 -0.03 0.00 
C) 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 
-0.01 -0.02 -0.01 0.02 -0.12 0.06 0.13 -0.05 -0.05 0.00 0.11 0.01 
0) 
-1.7 -4.1 1.8 2.2 -0.8 -2.4 -1.7 1.0 -3.8 -6.1 —3.1 -1.6 
11.13 -7.63 3.24 5.09 -2.21 -7.40 -3.74 2.21 -4.56 -7.51 -11.12 -4.06 
E) 0.0 0.4 1.7 2.2 1.1 0.2 0.5 1.4 1.9 3.1 3.0 1.4 
0.25 0.80 3.03 5.07 3104 0.49 1.11 3.23 2.34 3.85 10.58 3.07 
F) 0.0 0.3 1.4 2.1 1.4 0.3 0.2 1.1 1.8 2.8 2.4 1.23 
0.27 0.63 2.41 4.86 3.72 0.95 0.50 2.39 2.15 3.38 10.58 3.07 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Retail price 
of pork, 
NT$/kg 
A) 3.9 -1.2 -3.2 0.8 1.6 0.2 -1.3 -1.3 1.8 -0.7 -0.6 0.0 
10.45 -1.08 -2.83 0.85 1.97 0.24 -1.34 -1.30 1.04 -0.42 -0.74 0.01 
B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.03 -0.01 -0.03 0.01 0.01 0.00 -0.02 0.0 
C) 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 -0.1 0.0 0.1 0.0 
-0.01 -0.02 -0.01 0.02 -0.11 0.04 0.10 -0.05 -0.04 0.00 0.07 0.0 
D) -3.2 -8.0 2.6 3.3 -2.0 -4.8 -3.6 111 -7.8 -12.6 -7.7 -3.8 
-8.37 -7.37 2.32 3.58 -2.39 -6.26 -3.66 1.15 -4.61 -7.44 -10.29 -3.94 
E) 0.1 0.8 3.0 3.9 2.0 0.3 0.9 2.6 3.5 5.7 5.4 2.6 
0.18 0.70 2.66 4.20 2.43 0.40 0.92 2.64 2.07 3.35 7.22 2.44 
F) 0.1 0.6 2.4 3.7 2.5 0.6 0.4 1.9 3.2 5.0 4.3 2.3 
0.20 0.56 2.12 4.04 2.98 0.77 0.45 1.97 1191 2.95 5.77 2.17 
% 
Pork produc­
tion, 1000 mt 
A) 1.5 6.8 6.7 0.1 -2.4 0.2 2.2 0.7 -1.7 -0.7 -0.2 1.23 
0.32 1.75 1.66 0.03 -0.43 0.04 0.35 0.10 -0.28 -0.11 -0.03 0.26 
B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.04 
C) 0 0 -0.1 -0.1 -0.1 -0.2 -0.2 0.0 0.0 -0.1 -0.2 -0.1 
0.00 0.00 -0.01 -0.02 -0.02 -0.03 —0.03 0.00 0.00 -0.02 -0.02 -0.02 
D) 
-1 -9 -24 -25 -14 -9 -15 -21 -23 -34 -57 -22 
-0.26 -2.34 -5.85 -4.90 -2.37 -1.43 -2.41 -3.40 -3.74 -5.11 -6.64 -4.57 
E) 0 -1 -5 -7 -3 0 0 -3 -4 -7 -7 -3 
0.00 -0.28 -1.29 -1.33 -0.51 0.05 -0.05 -0.40 -0.61 -1.01 -0.76 -0.71 
F) 0 -1 -4 -6 -3 0 1 -1 -3 -6 -5 -3 
0.00 -0.18 —0.96 -1.22 —0.60 0.04 0.11 -0.21 -0.49 -0.82 -0.55 -0.55 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Domestic pork A) 1.5 6.8 6.7 0.1 -2.4 0.2 2.2 0.7 -1.7 -0.7 -0.2 2.6 
consumption, 0.32 1.87 1.74 0.03 -0.44 0.04 0.36 0.11 -0.29 -0.12 -0.03 0.27 
1000 mt B) 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 
C) 0.0 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 0.0 0.0 -0.1 -0.2 
0.00 0.00 -0.01 -O.OB -0.02 -0.03 -0.03 0.00 0.00 -0.02 -0.02 
D) 7 16 -5 -6 4 7 5 -1 10 17 10 
1.40 4.41 -1.32 -1.30 0.64 1.16 0.79 -0.24 1.79 2.74 1.33 
E) 0 -1 -5 -7 -3 0 0 -3 -4 -7 -7 
0.00 -0.30 -1.35 -1.38 -0.53 0.05 -0.05 -0.42 -0.65 -1.09 -0.83 
F) 0 
-1 -4 —6 -3 0 1 -1 -3 -6 -5 
0.00 -0.19 -1.01 -1.27 -0.61 0.05 0.11 0.21 -0.52 —0.88 —0.60 
0 
0.00 
-0.1 
-0.02 
-5 
1 . 1  
-3 
-0.73 
-3 
-0.55 
S 
Hog slaughter, 
1000 head 
A) 19 89 89 2 -32 3 28 8 -22 -9 -3 15 
0.32 1.75 1.66 0.03 -0.43 0.04 0.35 0.10 -0.28 -0.11 -0.03 0.26 
B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.00 
C) 0 0 -1 -1 -1 -3 -2 0 0 -1 -2 -1 
0.00 0.00 -0.01 -0.02 -0.02 -0.03 -0.03 0.00 0.00 -0.02 -0.02 -0.01 
D> -15 -120 -312 -322 -176 -119 -197 -277 -296 -433 -707 -270 
-0.26 -2.34 -5.85 -4.90 -2.37 -1.43 -2.41 -3.40 -3.74 -5.11 -6.64 -4.57 
E) 0 -14 —69 -87 -38 4 -4 -33 -49 -85 -81 -41 
0.00 -0.28 -1.29 -1.33 -0.51 0.05 -0.05 -0.40 -0.61 -1.01 -0.76 -0.71 
F) 0 -9 -51 -80 -44 4 9 -17 -39 -69 -58 -33 
0.00 -0.18 -0.96 -1.22 -0.60 0.04 0.11 -0.21 -0.49 -0.82 -0.55 -0.55 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Hogs born, A) 62 114 37 -38 -15 27 24 -17 -19 1 -11 15 
1000 head 1.13 2.22 0.58 -0.50 -0.19 0.34 0.32 -0.23 -0.23 0.01 -0.09 0.27 
B) 0 0 0 0 1 1 0 0 0 1 0 0 
0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 
C) 0 -1 -1 -1 -2 -3 -1 1 -1 -2 -1 -1 
0.00 -0.01 -0.02 -0.01 -0.02 -0.04 -0.01 0.01 -0.01 -0.02 0.01 -0.01 
D) -50 -249 -368 -234 -109 -152 -262 -283 -341 -592 -870 -319 
-0.91 -4.82 -5.06 -3.11 -1.35 -1.94 -3.55 -3.99 -4.15 -5.56 -7.43 -5.77 
E) 
-1 -45 -96 -64 -3 8 -24 -41 -69 -103 -30 -42 
-0.01 -0.88 -1.53 -0.85 -0.03 0.10 -0.33 -0.57 -0.84 -0,97 -0.85 -0.77 
F) 0 -30 -80 -68 -9 16 -6 -30 -58 -79 -13 -33 
0.00 -0.59 -1.28 -0.91 -0.11 0.20 -0.09 -0.42 -0.72 -0.74 -0.11 -0.59 
Ending inven­ A) 6 5 0 3 5 4 1 -1 5 6 2 3 
tories of 0.10 0.08 0.01 0.03 0.05 0.03 0.11 -0.01 0.02 0.03 0.01 0.6 
layers, 1000 B) 0 0 0 0 0 0 0 0 0 0 0 0 
head 0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) 
-4 -15 -9 -2 -5 -10 -12 -8 -16 -26 -31 -12 
-0.08 -0.23 -0.11 -0.02 -0.05 -0.09 -0,09 -0.06 -0.08 -0.13 -0.15 -0.23 
E) -169 -315 -372 -430 -469 -561 —606 -607 -671 -657 -674 -503 
-3.06 -4.89 -4.78 -4.53 -4.87 -4.83 -4.78 -4.64 -3.19 -3.26 -3.27 -9,15 
F) -238 -425 -585 -710 -802 -945 -1004 -1014 -1103 -1076 -1089 -817 
-4.33 -6.59 -7.51 -7.49 -8.31 -8.15 -7,91 -7.74 -5.25 -5.34 -5.28 -14.9 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Ending inven­ A) 1 1 -1 0 1 0 0 -1 1 1 0 0 
tories of 0 0 0 0 0 0 0 0 0 0 0 0 
broilers, B) 0 0 0 0 0 0 0 0 0 0 0 0 
1000 head 0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) 
-1 -3 -1 1 0 -2 -2 -1 -3 -5 -5 -2 
-0.01 -0.01 0.00 0.00 0.00 -0.01 -0.01 0.00 -0.01 -0.01 -0.01 -0.01 
E) 
-21 -35 -32 -30 -28 -36 -34 -25 -31 -18 -16 -27 
-0.11 -0.17 -0.12 -0.11 -0.10 -0.11 -0.12 -0.07 -0.08 -0.05 -0.04 -0.14 
F) -20 -31 -34 -33 -30 -36 -31 -20 -24 -9 -5 -25 
-0.10 
in o
 -0.13 -0.12 -0.11 -0.12 -0.09 -0.06 -0.06 -0.01 -0.01 -0.13 
Layer A) 2 4 2 1 3 3 2 0 2 4 3 2 
slaughter, 0.05 0.09 0.04 0.02 0.04 0.04 0.02 0.00 0.01 0.03 0.02 0.03 
1000 head B) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) 
-2 -7 -8 -4 -2 -5 -8 -7 -8 -15 -20 -8 
-0.04 -0.17 -0.17 -0.06 -0.04 -0.07 -0.09 -0.08 -0.07 -0.10 -0.14 -0.1 
E) -58 -167 -237 -276 -310 -355 -402 -418 -440 -458 -459 -326 
—1.61 -4.18 -4.96 -4.74 -4.79 -4.93 -4.88 -4.77 -3.79 -3.26 -3.29 -4.11 
F) -82 -228 -348 -446 -521 -603 -672 -696 -729 -751 -746 -529 
-2.27 -5.73 -7.28 -7.66 -8.06 -8.37 -8.15 -7.94 -6.28 -5.35 -5.36 -6.59 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Broiler A) 3 4 1 0 2 2 0 -2 1 4 2 1 
slaughter, 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1000 Head B) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) -2 -9 -9 -1 1 -4 -7 -5 -6 -14 -19 -7 
0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 
E) 
-41 -109 -132 -122 -114 -125 -137 -116 -110 -96 -65 -106 
-0.07 -0.18 -0.17 -0.14 -0.13 -0.13 -0.13 -0.10 -0.08 -0.07 -0.05 -0.11 
F) -38 -99 -127 -130 -123 -129 -130 -99 -87 -65 -28 -95 
-0.07 -0.16 -0.17 -0.15 -0.13 -0.13 -0.13 -0.09 -0.07 -0.05 -0.02 -0.1 
Layer meat A) 2 5 2 1 3 4 2 0 2 5 4 3 
production, 0.05 0.09 0.04 0.02 0.04 0.04 0.02 0.00 0.01 0.03 0.02 0.03 
mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) -2 -8 -10 -5 -3 -6 -10 -9 -11 -19 -25 -10 
-0.04 -0.17 -0.17 -0.06 -0.04 -0.07 -0.09 -0.08 -0.07 -0.10 -0.14 -0.1 
E) 
-73 -210 -298 -348 -291 -447 -507 -527 -564 -586 -587 -413 
-1.61 -4.18 -4.96 -4.74 -4.79 -4.93 -4.88 -4.77 -3.79 -3.26 -3.29 -4.11 
F) -103 -288 -438 -563 -657 -759 -847 -877 -934 -961 -955 -671 
-2.27 -5.73 -7.28 -7.66 -8.06 -8.37 -8,15 -7.94 -6.28 -5.35 -5.36 -6.59 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Broiler meat A) 5 8 2 0 4 4 0 -3 1 7 3 2 
production, 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) -3 -15 -15 -2 1 -78 -12 -9 -11 -25 -34 -13 
0.00 -0.01 -0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 
E) 
-70 -192 -235 -218 -204 -225 -247 -209 -197 -172 -118 -190 
-0.07 -0.18 -0.17 -0.14 -0.13 -0.13 -0.13 -0.10 -0.08 -0.07 -0.05 -0.11 
F) -67 -174 -226 -233 -219 -231 -234 -179 -155 -117 -51 -172 
-0.07 -0.16 -0.17 -0.15 -0.13 
cn ?
 -0.13 -0.09 -0.07 -0.05 -0.02 -0.1 
Total chicken A) 7 12 4 1 7 8 3 -2 3 11 7 5 
meat produc­ 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
tion, mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 -1 -1 0 0 -1 -1 -1 0 
0 0 0 0 0 0 0 0 0 0 0 0 
D) -5 -23 -26 -6 -2 -13 -22 -17 -22 -44 -59 -22 
-0.01 -0.02 -0.02 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.01 
E) -143 -402 -533 -567 -595 -673 -754 -736 -760 -758 -705 -603 
1 O
 
-0.35 -0.38 -0.34 -0.35 -0.37 -0.39 -0.34 -0.30 -0.28 -0.26 -0.32 
F) -171 -462 -665 -795 -876 -990 -2081 -1055 -1089 -1078 -1006 -843 
-0.17 -0.40 -0.47 -0.48 -0.51 -0.54 -0.55 -0.48 -6.43 0.40 -0.37 -0.32 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Egg production, A) 107 47 -41 49 67 23 -9 -24 101 64 -6 34 
fflt 0.22 0.07 -0.05 0.05 0.07 0.02 -0.01 -0.02 0.05 0.04 0.00 0.05 
B) 0 0 0 0 I 0 0 1 1 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 -1 -2 -1 -5 -2 0 -3 -4 -4 -2 -2 
0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.02 
D) -81 -251 -24 41 -71 -151 -134 -45 -236 -361 -344 -151 
-0.17 -0.38 -0.03 0.04 —0.08 -0.12 -0.10 -0.04 -0.11 -0.20 -0.17 -0.12 
E) 
-3270 -4518 -4247 -4821 -5044 -6439 -6461 -6043 -7277 -6398 —6861 -5580 
-6.70 —6.85 -5.11 -4.67 -5.58 -5.68 -5.00 -4.76 -3.50 -3.46 -3.39 -4.97 
F) 
-4622 -4983 -7336 -8246 -8846 -10768 -10537 -10172 -11821 -10439 -10949 -9065 
-9.47 -9.08 -8.83 -7.99 -9.79 -8.50 -8.15 -8.02 -5.68 -5.65 -5.40 -7.87 
Farm price A) 
of chickens, 
NT$/kg B) 
C) 
D) 
E) 
F) 
0.2 0.0 -0.1 
0.26 0.01 -0.22 
0 0 0 
0 0 0 
0 0 0 
0.00 0.00 0.00 
-0.1 —0.3 0.2 
-0.19 -0.42 0.25 
0.2 0.6 1.0 
0.30 0.76 1.47 
0.3 0.7 1.2 
0.36 0.86 1.74 
0.1 0.1 0.0 
0.12 0.13 -0.03 
0 0 0 
0 0 0 
0 0 0 
0.00 -0.01 0.00 
0.2 -0.1 -0.2 
0.27 -0.15 -0.21 
1.0 1.1 1.3 
1.75 1.79 1.34 
1.5 1.6 2.0 
2.33 2.6y0 1.99 
-0.1 -0.1 0.2 
-0.08 -0.11 0.20 
0 0 0 
0 0 0 
0 0 0 
0.00 -0.01 -0.01 
-0.1 0.1 —0.3 
-0.13 0.15 -0.33 
1.7 1.8 1.9 
1.76 2.83 1.97 
2.4 2.5 2.6 
2.48 3.93 2.74 
0.1 -0.1 0.0 
0.16 -0.15 0.02 
0 0 0 
0 0 0 
0 0 0 
-0.01 0.00 0.00 
-0.5 -0.2 -0.1 
-1.45 -0.41 -0.24 
2.0 1.8 1.4 
5.77 3.12 2.7 
2.6 2.4 1.8 
7.81 4.19 2.8 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Retail price A) 0.2 0.0 -0.1 0.1 0.1 0.0 -0.1 -0.1 0.2 0.0 -0.1 0.0 
of chicken 0.19 0.01 -0.16 0.08 0.09 -0.02 -0.06 -0.07 0.14 0.06 —0.08 0.01 
meat, NTt/kg B) 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
D) 
-0.1 -0.3 0.1 0.1 -0.1 -0.2 -0.1 0.1 -0.3 -0.4 -0.2 -0.1 
-0.15 -0.32 0.17 0.18 -0.10 -0.16 -0.10 0.09 -0.24 -0.56 -0.24 -0.14 
E) 0.2 0.5 0.8 0.8 0.9 1.0 1.4 1.5 1.5 1.6 1.4 1.1 
0.20 0.53 0.95 1.09 1.09 0.94 1.22 1.67 1.29 2.08 1.68 0.13 
F) 0.2 0.5 0.9 1.1 1.2 1.5 1.9 2.0 2.1 2.1 1.9 1.4 
0.24 0.6y0 1.11 1.43 1.59 1.38 1.71 2.31 1.79 2.80 2.23 1.63 
Feed demand A> 102 22 -4 -5 9 7 -3 -14 0 -2 -9 10 
for corn, 15.7 1.36 -0.20 -0.20 0.39 0.29 -0.15 -0.60 -0.01 —0.06 -0.30 1.48 
1000 mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.01 0.01 -0.01 0.00 0.00 0.00 0.00 0.05 
C) 0 0 0 0 -1 0 0 0 0 -1 0 0 
-0.02 -0.01 -0.01 -0.01 -0.05 -0.02 0.02 -0.01 -0.01 -0.02 0.01 -0.02 
D) -88 -98 -80 -34 -38 -65 -81 -56 -103 -198 -276 -101 
-13.35 -6.17 -3.83 -1.49 -1.64 -2.61 -3.53 -2.38 -3.19 -6.00 -8.66 -4.83 
E) -140 -66 -64 -49 -52 -68 -69 -53 -61 -67 -32 -65 
-21.18 -4.13 -3.06 -2.14 -2.24 -2.74 -3.00 -2.26 -1.88 -2.03 -1.00 -4.04 
F) 44 9 7 23 41 26 21 32 1 11 76 26 
6.59 0.55 0.35 1.00 1.74 1.6 0.93 1.36 0.01 0.33 2.39 1.41 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Imports of A) 102 22 -4 -5 9 7 -3 -14 0 -2 -9 10 
corn, 1000 mt 21.04 1.58 -0.19 -0.21 0.33 0.29 -0.14 -0.56 -0.01 -0.06 -0.32 2.0 
B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.01 0.00 0.00 0.01 0.01 0.01 -0.01 0.00 0.00 0.00 0.00 0.00 
C) 0 0 0 0 -1 0 0 0 0 -1 0 0 
-0.02 -0.01 -0.01 -0.01 -0.04 -0.02 0.02 -0.01 -0.01 -0.02 0.01 -0.01 
D) -88 -98 -80 -34 -38 -65 -81 -56 -103 -198 -176 -101 
17.74 -7.20 -3.63 -1.59 -1.39 -2.57 -3.25 -2.22 -3.98 -6.30 -9.33 -5.37 
E) -140 -66 -64 -49 -52 -68 -69 -53 -61 -67 -32 -65 
-28.14 -4.79 -2.90 -2.28 -1.89 -2.69 -2.77 -2.11 -2.35 -2.13 -1.08 -4.83 
F) 44 9 7 23 41 26 21 32 1 11 76 26 
8.76 0.64 0.34 1.07 1.47 1.04 0.86 1.27 0.02 0.35 2.57 1.68 
Feed demand A) 12 6 -1 -1 2 2 0 -2 0 0 -2 1 
for soymeal, 2.93 1.12 -0.26 -0.19 0.30 0.23 0.03 -0.29 -0.05 -0.03 —0.16 0.33 
1000 mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 -0.01 -0.01 -0.01 -0.04 -0.02 0.00 0.00 -0.01 -0.01 0.00 -0.01 
D) -10 -18 -17 -9 -8 -13 -16 -14 -21 -42 -57 -20 
-2.50 -3.52 -3.35 -1.37 -1.37 -1.93 -2.31 -1.90 -2.27 -4.58 -6.00 -2.82 
E) 9 0 0 3 6 3 2 2 -3 -1 11 3 
2.29 -0.03 -0.08 0.42 0.99 0.43 0.21 0.33 -0.34 -0.13 1.18 0.48 
F) -47 -21 -28 —26 -28 -29 -28 -28 -25 -26 -27 -28 
-11.50 -4.16 -5.44 -4.11 -4.50 -4.18 -3.99 -3.87 -2.66 -2.88 -2.88 -4.55 
Table 5.3. (continued) 
Description 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Ave. 
Imports of A) 15 7 -2 -2 2 2 0 -3 -1 0 -2 1 
soybeans, 2.03 1.02 -0.26 -0.16 0.22 0.21 0.02 -0.25 -0.04 -0.03 -0.13 0.24 
1000 mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0-01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 -0.01 -0.01 -0.01 -0.02 -0.02 0.00 0.00 -0.01 -0.01 0.00 -0.01 
D) 
-13 -22 -22 -11 -11 -17 -21 -18 -27 -53 -72 -26 
-1.74 -3.21 -3.28 -1.13 -1.02 -1.77 -1.82 -1.68 -1.80 -3.93 -4.91 -2.39 
E) 12 0 -1 3 8 4 2 3 -4 -1 14 4 
1.59 -0.03 -0.08 0.34 0.74 0.39 0.16 0.29 -0.27 -0.11 0.96 0.37 
F) -59 -26 -36 -33 -35 -37 -36 -36 -32 -33 -35 -37 
-7.95 -3.79 -5.33 -3.39 -3.36 -3.82 -3.14 -3.42 -2.10 -2.47 -2.36 -3.94 
Total demand A) 15 7 -2 -2 2 2 0 -3 -1 0 -2 1 
for soybeans, 2.27 0.90 -0.21 -0.16 0.24 0.19 0.02 -0.24 -0.04 -0.03 -0.14 0.25 
1000 mt B) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
C) 0 0 0 0 0 0 0 0 0 0 0 0 
0.00 -0.01 -0.01 -0.01 -0.03 -0.01 0.00 0.00 -0.01 -0.01 0.00 -0.01 
D) -13 -22 -22 -11 -11 -17 -21 -18 -27 -53 -72 -26 
-1.94 -2.82 -2.69 -1.12 -1.10 -1.59 -1.91 -1.56 -1.87 -3.85 -4.98 -2.30 
E) 12 0 -1 3 8 4 2 3 -4 -1 14 4 
1.78 -0.02 -0.06 0.34 0.80 0.36 0.17 0.27 -0.28 -0.10 0.97 0.38 
F) -59 -26 -36 -33 -35 -37 -36 -36 -32 -33 -35 -37 
-11.46 -4.16 -5.44 -4.11 -4.50 -4.18 -3.99 -3.87 -2.66 -2.88 -2.88 -3.68 
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the same number in the first year. Total beef production (yellow and 
dairy) decreases by about 103 mt (2%). 
Over the 11-year period, the total domestic beef production increases 
by only about 93 mt (1%) suggest that a beef quota would not significantly 
stimulate domestic beef production. As mentioned earlier, most cattle 
in Taiwan are used for draft purposes rather than for beef. Because 
of the implementation of the farm mechanization program in 1974, draft 
cattle numbers would likely continued declining even if the government 
had continued restricting beef imports. 
The simulated import restrictions lead to a drop in beef exports 
from the U.S., New Zealand, and Australia over the period of 1976-85 
by an annual average of 914 mt (98%), 795 mt (98%), and 11,336 mt (98%), 
respectively. The respective market shares are little affected by the 
policy. 
The simulated beef quota has limited effects on the Taiwanese hog 
and chicken sectors. An increase in the retail price of beef in the 
first year forces an increase in pork and chicken consumption by a minus­
cule 1450 mt (0.3%) and 7 mt (0.01%), respectively. The slightly higher 
consumption of pork and chicken in the first year lead to marginally 
higher prices of pork, hogs, chicken, and chicken meat. The cumulative 
effects of the beef import quota over time include an increase in pork 
and chicken meat consumption (production) of about 13,500 mt (3%) and 
70 mt (0.04%), respectively, with a small increase in ending inventories 
of hogs of about 100,000 head (3%). The small percentage that beef makes 
up of total meat consumption (currently about 3%) limits the impact of 
170 
the beef quota scheme on the hog and chicken sectors. 
Higher prices in the livestock sector and the build up in the live­
stock herd size leads to an increase of about 138,500 mt (15%) and 16,000 
mt (3%) in the demand for the corn and soymeal, respectively, in the 
first year of the quota. Following a reduction in herd size over time, 
feed demand also declines. Nevertheless the cumulative effect of the 
quota over the 11-year period is an increase in corn and soybean demand 
(imports) of about 138,500 mt (16%) and 14,300 mt (3%), respectively. 
Case B; Revocation of the Special Lower Tariff on U.S. Beef Imports 
The special lower tariff for U.S. beef has only a small effect 
on the Taiwanese livestock and feedgrain industries because the U.S. 
accounts for only a small percentage of Taiwanese beef imports (about 
7%). The simulation results indicate that the elimination of the tariff 
advantage enjoyed by U.S. beef imports beginning in 1975 leads to a de­
crease in U.S. beef imports and the U.S. market share by only an annual 
average of about 11 mt (0.3%) and 0.1% (2.0%), respectively. Under this 
policy, domestic pork and chicken meat production are little affected 
(see Table 5.3). 
Case C: A Zero Tariff on U.S. Beef Imports 
As with policy scenario B, a zero tariff on U.S. beef imports also 
has only a limited impact on Taiwanese livestock and feedgrain industries. 
According to the simulation results, this policy would result in an ex­
tremely small decrease in the domestic production of beef, pork, and 
chicken meat by an annual average of 1 mt (0.01%), 58 mt (0.04%), and 
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0.2 mt (0.0001%), respectively, over the simulation period. Imports 
of corn and soybeans from the U.S. would be minimally decreased by an 
annual average of 200 mt (0.01%) and 100 mt (0.01%), respectively. Im­
ports of beef from the U.S. and the U.S. market share would increase 
by an annual average of 41 mt (1.2%) and 0.3% (0.6%), respectively. 
Alternative Pork Export Policy 
Taiwanese pork exports have been increasing rapidly since 1972. 
At the same time, the domestic farm and retail prices of hogs and pork 
have been increasing. To stabilize the domestic price of pork, the Tai­
wanese government occasionally controls the domestic supply of pork. 
In the past, when the domestic price of pork has been deemed too high, 
the government has restricted pork exports. Conversely, when the pork 
price has been deemed to be too low, the government has restricted the 
large-scale pork producers from selling their products in the domestic 
market. This policy has been criticized by many Taiwanese agricultural 
economists. This section reports the results of simulating a once-for-
all change in the pork export quota over a period of 1975-85. The changes 
in each model variable from its baseline value are reported as Case D 
in Table 5.3. 
Case D: An Embargo on Exports of Pork 
An embargo on pork exports increases the domestic pork supply by 
about 6,600 mt (1.5%) and, consequently, reduces the retail price of 
pork and the farm price of hogs by about NT $3.2/kg (8%) and NT $1.7/kg 
(11%), respectively, in the first year (1975). The lower farm price 
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leads to a decrease in the hog herd size and, therefore, to a decrease 
in the production of pork. The ending inventories of hogs and the pro­
duction of pork drops by about 35,000 head (1.0%) and 1,180 mt (0.3%), 
respectively, in the first year. 
The lower retail price of pork in the first year stimulates pork 
consumption. The retail prices of yellow beef, carabao beef, and broiler 
meat drop by about NT $3.6/kg (3.8%), NT $5.4/kg (11%), and NT $0.1/kg 
(0.1%), respectively, in the first year of the simulation. The lower 
prices lead to a decrease in ending inventories of total cattle, layers, 
and broilers of about 370 head (0.3%), 4,200 head (0.1%), and 990 head 
(0.01%), respectively, in the first year. 
Cattle slaughter increases slightly in the first year by the same 
amount as the decrease in cattle ending inventories. Consequently, domes­
tic beef disappearance increases by about 74 mt (1%). In contrast, the 
production of chicken meat decreases by about 5 mt (0.01%) due to the 
shorter biological cycle of chickens. Under the pressure of the lower 
retail prices of domestic meat (pork, beef, and chicken meat), beef im­
ports decline by 280 mt (1.2%) in the first year. 
In response to a decrease in the livestock herd size, imports of 
corn and soybeans decrease by 88,000 mt (17%) and 12,910 mt (2%), re­
spectively, in the first year. 
Over the period of eleven years, pork and chicken meat production 
experience a cumulative decrease of about 231,280 mt (50%) and 240 mt 
(0.2%), respectively. Meanwhile, the lower farm price in the cattle 
sector reduces the domestic beef supply by only about 27 mt (0.4%). 
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Beef imports would have dropped by an annual average of only 137 mt (0.7%) 
over the long the run. 
The retail prices of pork, yellow beef, carabao beef, and broiler 
meat decrease by an annual average of NT $2.8/kg (3%), NT $3.3/kg (1.5%), 
NT $5.7/kg (3.5%), and NT $0.1/kg (0.1%), respectively, over the 11 year 
period. The cumulative effects over the long run include a reduction 
in ending inventories of hogs, cattle, and chickens of about 2,164,380 
head (61%), 9,840 head (8%), and 158,850 head (0.5%), respectively. 
Following a decrease in herd size in the Taiwanese livestock industry, 
the imports of corn and soybeans decrease by an annual average of 101,000 
mt (5.4%) and 26,000 mt (2.4%), respectively, over the same period. 
In summary, a pork export embargo would significantly affect the 
Taiwanese livestock and feedgrain industries. This policy would have 
a large impact on cattle, hog, and feed sectors. However, a small substi­
tution effect between pork and chicken meat would likely lead to only 
a small impact of a pork export embargo on the chicken sector. 
Dynamic Effects of An Increase in Imported Feed Prices 
Taiwan has relied heavily on corn and soybean imports, more than 
90 percent of which comes from the U.S. Because more than 90 percent 
of all corn and soybeans are used by the livestock feed industry, the 
prices of corn and soybeans have been a major concern of Taiwanese live­
stock farmers. In 1974, the U.S. soybean export embargo led to a sig­
nificant jump in feed prices in Taiwan. To measure the effects of a 
change in feed prices in Taiwan, the short-run and dynamic changes in 
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the Taiwanese livestock and feedgrain industries are examined through 
a simulated increase in the U.S. export prices of corn and soybeans. 
The calculated changes provide a rule of thumb for determining the impacts 
of a change in U.S. export prices of corn and soybeans on the Taiwanese 
livestock industry. The results are presented as Case E in Table 5.3. 
Case E: A Ten-Percent Sustained Increase in the U.S. Export Price of 
Corn 
An increase in the U.S. export price of corn would significantly 
affect Taiwanese livestock and feedgrain industries according to the 
simulation results. The results indicate that a ten-percent increase 
in the first period in the U.S. export price of corn would likely lead 
to an increase in the retail price of corn in Taiwan of NT $0.5/kg (6.4%) 
in the first year. The higher retail price of corn pushes up the cost 
of feed and, consequently, cuts into profits in the dairy, hog, and 
chicken industries. This leads farmers to reduce ending inventories 
of dairy cattle, hogs, layers, and broilers by about 440 head (2%), 350 
head (0.01%), 168,560 head (3%) and 20,540 head (0.1%), respectively, 
in the first year. A drop in ending inventories of dairy cattle leads 
to an increase in dairy cattle slaughter and, therefore, an increase 
in dairy beef production of about 100 mt (3.4%) in the first period. 
In contrast, owing to the shorter biological cycles in the hog and 
chicken industries, the slaughter of hogs, layers, and broilers drop 
by about 150 head (0.003%), 58,110 head (1.6%), and 41,100 head (0.07%), 
respectively, in the first year. Pork, chicken meat, and egg production 
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decrease by about 12 mt (0.003%), 143 mt (0.1%), and 3,270 mt (7%), re­
spectively. A drop in domestic pork and chicken meat supply forces the 
retail prices of pork and chicken meat up by NT$ 0.07/kg (0.2%) and NT$ 
0.2/kg (0.2%), respectively, in the first year. The farm prices of hogs 
and chickens, consequently, increase by NTS 0.04/kg (0.2%) and NT$ 0.2/kg 
(0.3%), respectively. 
The higher retail prices of pork and chicken meat cause a drop in 
pork and chicken meat consumption and an increase in yellow and carabao 
beef consumption. The retail prices of yellow and carabao beef, thus, 
increase by NT$ 0.1/kg (0.1%) and NT$ 0.1/kg (0.2%), respectively, in 
the first year. Owing to a higher retail price of corn, the demand for 
corn for feed (imports) drops by 139,650 mt (11%). This leads farmers 
to use more soybeans instead of corn in the mixed feed. Soybean demand 
(imports), therefore, increases by 11,800 mt (2%) in the first year. 
Over a period of eleven years, this dynamic process leads to a cumu­
lative decrease in total beef production of about 220 mt (4%). Pork 
and chicken meat production (consumption) drop by about 35,380 mt (8%) 
and 6,630 mt (6.6%), respectively. Beef imports increase by 1,300 mt 
(0.6%) over the long run. The ending inventories of dairy cattle, hogs, 
layers, and broilers decrease by about 14,085 head (58%), 280,350 head 
(8%), 5,529,800 head (101%), and 307,040 head (1.5%), respectively, over 
the long run. The feed demand for corn drops by about 718,650 mt (53%) 
over the long run. Instead, the feed demand for soymeal increase by 
about 31,200 mt (5.3%). The imports of corn and soybeans, consequently, 
decrease and increase by about 718,650 mt (53%) and 31,200 mt (4%), 
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respectively. 
Case F: A Ten-Percent Sustained Increase in the U.S. Export Price of 
Soybeans 
With the exception of the dairy and layer industries, the magnitudes 
of the impacts of this policy scenario on the Taiwanese livestock and 
feedgrain industries are quite similar to, but slightly lower than, those 
of a ten percent increase in the U.S. export price of corn. In the dairy 
industry, the effects of an increase in the U.S. export price of corn 
are much larger than those of an increase in the export price of soybeans 
due to a higher percentage of corn used in the mixed feed. The results 
show that a ten percent increase in the U.S. export price of soybeans 
leads to a drop in ending inventories of dairy cattle of about 124 head 
(0.5%) in the first year, less than the drop of 441 head (1.8%) in the 
previous simulation. Conversely, a higher U.S. export price of soybeans 
has larger impacts in the layer industry than is the case for corn because 
of a relatively low composition of corn required in mixed rations for 
chickens. The ending inventories of layers, layer meat, and egg pro­
duction in this simulation decrease by about 238,200 head (4.3%), 103 
mt (2.3%), and 4,620 mt (9.5%), which is larger than the 168,560 head 
(3.1%), 73 mt (1.6%), and 3,270 mt (6.7%) drop, respectively, in the 
first year in the previous simulation. 
In response to the higher U.S. export price of soybeans, the import 
and retail prices of soymeal increase by NT $0.85/kg (9.8%) and NT $1.2/kg 
(11%), respectively, in the first year. Domestic soybean demand 
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(imports), consequently, decrease by 59,100 mt (9%) in the first year. 
The demand for corn imports, however, increases by 43,460 mt (8%). 
The cumulative effects over eleven years of a ten-percent sustained 
increase in the U.S. export price of soybeans is a drop in ending inven­
tories of dairy cattle and dairy beef production of about 3,900 head 
(16%) and 110 mt (5%), respectively, smaller than the drop in the previous 
simulation. Conversely, the ending inventories of layers, layer meat 
production, and egg production drop by about 8,990,640 head (164%), 7,382 
mt (161%), and 99,720 mt (204%) which is larger than the drop in the 
previous simulation. 
Conclusions 
The simulation results presented in this chapter lead to a number 
of conclusions. 
First, a beef import quota scheme would largely hurt consumers and 
only temporarily benefit domestic livestock and meat producers. Under 
this scheme, the farm and retail prices in cattle markets would tempo­
rarily increase in the first year. Prices would, however, soon recover 
over the next year or two. Over the long run, a beef import quota would 
only stimulate domestic beef production only slightly. Taiwanese con­
sumers, however, would pay more to consume less beef. 
Second, the special lower tariff on U.S. beef imports has no sig­
nificant effect on Taiwanese livestock and feedgrain industries. This 
special tariff leads to only an additional annual average increase of 
U.S. beef imports of about 11 mt. Even if the special U.S. tariff rate 
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was revoked by the Taiwanese government, it would not lead to a signifi­
cant increase in beef imports from the U.S. 
Third, a pork export .embargo would have a significant impact on 
the Taiwanese livestock industry even though pork exports have accounted 
for only a small percentage of the total production of pork (less than 
5% on average) in Taiwan. Under this policy, lower prices of pork would 
result in a decrease in domestic pork production over time. The lower 
retail prices of domestic meat would also lead to a decrease in beef 
imports. Imports of corn and soybeans would decrease to some extent. 
The chicken sector, however, would not be significantly affected by this 
policy. 
Finally, an increase in the U.S. export prices of corn or soybeans 
would significantly affect Taiwanese livestock markets. Although the 
impacts of a 10% increase in the U.S. export price of corn and of soybeans 
would be quite similar, a corn price increase would have a somewhat larger 
negative impact on the Taiwanese livestock industry. In the layer in­
dustry, however, a soybean price increase would have a greater effect 
than an increase in corn price because a much higher ratio of soymeal 
is used in mixed feed in the layer industry. 
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CHAPTER VI. CONCLUSIONS AND SUGGESTIONS FOR 
FURTHER RESEARCH 
Summary and Conclusions 
Rapid economic growth and an increasing population since the 1960s 
have led to a significant structural change in food consumption and pro­
duction in Taiwan. As per capita incomes have increased, Taiwanese food 
consumption has shifted toward animal protein and away from cereal prod­
ucts. The hog and pork industry is currently the largest industry in 
the Taiwanese agricultural sector. Poultry meat production and consump­
tion, however, have been growing dramatically over the last two decades. 
The beef and dairy industries have grown more slowly than either the 
hog or poultry industries. However, the demand for both beef and dairy 
products will likely grow more rapidly as living standards continue to 
increase and as consumers gain greater awareness of the nutritional bene­
fits of both products. 
Following the lifting of a ban on beefv imports in 1972, a rapid 
increase of cheap beef from Australia led to a sharp decline in domestic 
farm and retail prices in the cattle industry. Also, the government 
restricts pork exports from time to time to stabilize the internal pork 
price. Chicken markets are relatively free of government controls. 
To understand current policies and provide background for an analy­
sis of the likely effects of alternative policies on the Taiwanese live­
stock and feedgrain markets, a description of the structure and charac­
teristics of the Taiwan livestock industry was first presented in Chapter 
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II. Based on the information in Chapter II and economic theory, a 
simultaneous economic model of the Taiwanese livestock and feedgrain 
industries was then developed in Chapter III. The model contains five 
simultaneous blocks: the cattle and beef sector, the hog and pork sector, 
the chicken and chicken meat sector, the corn sector, and the soybean 
sector. 
With the exception of the U.S., New Zealand, and Australia beef 
import share equations, the model was a simultaneous system with a vector 
autoregressive error process and lagged dependent variables. Conse­
quently, the system was estimated with the Wallis-like, two-step estimator 
based upon principal components using annual data for 1968-1985. The 
beef import share equations were estimated by Seemingly Unrelated Regres­
sion (SUR) because these three equations are block recursive in the model 
and the data on beef imports and import prices from these countries are 
only available from 1975 to 1985. 
The estimation and dynamic simulation results were satisfactory. 
Most equations had a high and most explanatory variables were signifi­
cant at 5% level. When the model was simulated, most endogenous variables 
had a low root mean square percentage error, low DM (bias proportion 
of Theil's inequality coefficient), and high UD (covariance proportion 
of Theil's inequality coefficient). These results indicate that the 
Taiwanese livestock and feedgrain model performs satisfactorily and that 
most simulation forecast errors are due mainly to random disturbances. 
Several conclusions can be drawn from the econometric results. 
First, ending inventories of cows and heifers in yellow and dairy cattle 
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industries are responsive to changes in the farm price of cattle. 
However, the farm prices of cattle were excluded from the equations of 
the ending inventories of yellow and carabao bulls and steers. Most 
bulls and steers are mainly used as draft animals rather than for slaugh­
ter purposes in Taiwan. Farmers, therefore, are usually insensitive 
to market prices of cattle in making decisions concerning bull and steer 
inventories. 
Second, the response of the number of animals slaughtered to farm 
price has been neglected in most livestock industry studies. The current 
study suggests that the number of animals slaughtered in any given period 
is significantly and negatively related to farm prices in Taiwanese live­
stock markets. The price flexibility of slaughter demand of cattle, 
hogs, and chickens were summarized in Table 4.2. 
Third, the high price and income elasticities of yellow beef indicate 
that beef is still considered to be a new luxury good by Taiwanese con­
sumers. Imported beef is estimated to have a high income elasticity 
and is also considered a luxury-type food. In contrast, carabao beef 
(the native draft cattle breed) is quite inelastic with respect to income. 
The high cross-price elasticity between pork and domestic beef (yellow 
and carabao) implies that pork is major substitute for domestic beef. 
Finally, the feed demand for corn and soymeal in Taiwan are explained 
primarily by the number of animals raised on farms and their own relative 
prices. The estimated corn and soymeal elasticities of demand with re­
spect to their own relative prices are -0.50 and -0.25, respectively, 
and with respect to corn- and soymeal-consuming animal units are calcu 
182 
lated as 0.73 and 0.76, respectively. 
Government intervention in livestock markets has been a contro­
versial issue in Taiwan. To investigate the impacts of current and al­
ternative policies on Taiwanese livestock and feedgrain markets, alterna­
tive policy scenarios were analyzed through dynamic simulation analysis. 
Several implications for policy decisions based on the simulation results 
can be summarized as follows: 
First, some agricultural economists in Taiwan have encouraged the 
government to adopt a beef import quota scheme tu achieve self-sufficiency 
in beef and to. protect domestic cattle farmers. However, this study 
suggests that such a policy would not significantly affect the domestic 
cattle industry because most cattle are used for draft purposes rather 
than for beef. Along with increasing industrialization in Taiwan, the 
use of draft cattle for agricultural production has been declining. 
According to the simulation results, a beef import quota would slow down 
the liquidation of domestic cattle herds as a result of an increase in 
the farm price of cattle. In the long run, however, domestic beef pro­
duction and farm and retail prices of cattle and beef would not signifi­
cantly increase and lead to a reduction in the availability of domestic 
beef for consumption. 
Second, a lower import tariff on beef from the U.S. than from other 
sources is intended to encourage more beef imports from the U.S. The 
simulation results, however, suggest that the special U.S. tariff has 
had little effect in encouraging U.S. imports. If the tariff on beef 
imports from the U.S. was set to zero, U.S. beef imports would not in 
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crease significantly. The different quality of beef from the U.S. and 
from other sources, perhaps, may help explain why the special lower import 
tariff on beef from the U.S. has not led to a significant increase in 
beef imports from the U.S. nor in the U.S. market share. 
Third, pork export restrictions have been occasionally implemented 
by the government since 1973 to prevent increases in the domestic retail 
price of pork. A pork export quota would significantly affect the Tai­
wanese cattle and hog industries. The ending inventories in both in­
dustries would decrease due to lower prices (profits). The production 
of pork would drop significantly. In contrast, the production of beef 
would increase at least in the short run because the lower prices of 
cattle would induce farmers to further replace their draft animals with 
farm machines. This policy would also reduce imports of beef, corn, 
and soybeans but have a minimal effect on the chicken sector. 
Finally, an increase in the U.S. export prices of corn and soybeans 
would affect all aspects of the Taiwanese livestock industries. The 
farm and retail prices in livestock markets would increase while meat 
production and consumption would decrease due to higher production costs. 
Suggestions For Further Research 
Although the results of this study were statistically satisfactory 
and all the objectives have been accomplished, there are a number of 
areas for which further research is needed. 
First, the Taiwanese livestock and feedgrain model in Chapter IV 
was estimated using annual data. This might tend to bias the estimated 
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coefficients in some sectors of the model in which animals have shorter 
biological cycles such as hogs and chickens. In-order to capture more 
accurately the dynamic characteristics of the livestock industries, a 
different periodicity of endogenous variables could be introduced into 
the Taiwanese livestock and feedgrain model to match the biological cycles 
of the cattle, hogs, broilers, layers, corn, and soybeans. Semiannual 
data could be used for the hog industry and bimonthly data for the broiler 
industry. 
Second, pork is one of the major Taiwanese agricultural exports. 
To understand the behavior of the Taiwanese pork industry, the export 
price and exports of pork could be treated as endogenous in future re­
search rather than as exogenous as in the current study. A bilateral 
trade model between Taiwanese and Japanese hog and pork markets could 
be introduced in future research. 
Third, the Taiwanese livestock and feedgrain model was estimated 
without considering the theoretical restrictions on demand systems. 
In order to satisfy economic theory, these theoretical restrictions on 
domestic meat and feedgrain demand in Taiwan could be introduced into 
the model. 
Fourth, there are a number of reasons to believe that rational expec­
tations may exist in the broiler industry (see Goodwin and Sheffrin, 
1982, for example). An hypothesis of rational expectations by broiler 
producers and a test of the hypothesis, consequently, could be considered. 
Finally, along with increasing industrialization and economic growth, 
macroeconomic forces such as national income, wage, and exchange rates 
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have been playing more important roles in Taiwanese agriculture. The 
production value of Taiwanese livestock currently accounts for 40% of 
total value of farm production. Therefore, a linkage between the macro-
economic sector and the Taiwanese livestock and feedgrain sectors could 
also be considered in future research. 
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